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makes a a full gallon. 
extra ‘money- -saver—-for a a quart 


Liquafix will make. a full gallon of 


it ‘with v water, andi it’s ready to 
can right in "the tank save valuable solution. ‘It w wi ill treat 30% “more films, too. 


Ans iquadol Replenisher 
right now, before you forget. 


working life and ‘maintain the « original short _ eee 


time by replenishin ng the Liquadol 


ath with Liqua ol Replenisher. That J 
mor 


Want ‘help on a specifi 


AST M BUL 


Ready for instant - 4ansco Liquado! 
— 
Ansco 
‘t+ Clears films faster. Your films are fin- 
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mixer that" is outstanding 
‘cause of the uniform precision with which it proc- 
esses many varied and difficult formulas . .. bateh : 
lay. . . year aft 


after bate day after day. -.yeara 


equipped with ¢ -ombinz ation 
of two straight IN MORE THA 


s the combination 


mixing 
ee 
‘gives ‘Lancaster the in a per 


aster’ per rfection of this distinc tive 
mixing principle—illustrated on the right— 
“represents a big step forward in mixer engi- 


“nee ering. T he results? More batches per per 

hour with fewer rejec ts. closer control of 4 
formulas ... Operating economies and i 

of pow er. Further distinction is found ir 

ane aste r’s s precision construc tion employi mg 

eu ul tooth | gears... steel castings ioe ball 


roller” bearings thre yu ghout. Learn ho 


a 
rapidly a mixer can charge vee mix oo 


stion on about the “ Lane 
ural question: “Which | 


easy find the t Mlustration: 


es 
ster’s”” unit sizes and 27 
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rescent fat uses the 
ten Micromax-controlled 
reep Test Furnaces which is — 
partly shown at right. Typi-— 
a samples before and after 
testing are shown about half 


ac 


MICROMAK cONTHOL 
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PROFIT 


Creep tests of last 
highly constant which the sample must be held 


cess economy standard Micromax Con-_ 
ole, The test operation profits | by at least 
three Micromax features valuable to. all electric 


furnaces. ty 
Automatic voltage compensation, built i into. 

ty Duration. Adjusting Type CDAT.”) 


Micromax Control, eliminates the usual voltage 


_ Automatic standardizing of the Micromax. 
every 45° ‘minutes maintains full accuracy and 
abolishes a daily y adjustment otherwise needed by 


potentiometer controllers. 


_ Micromax D.A.T. has the effect of ‘throttling I 


the furnace’ s electric supply, because of the Every temperature fact needed by Crucible ‘Steel Co. 


ik in which it turns power on and off. It i ie for: ten creep-testing furnaces is supplied by these ten 


thus the economical way of holding an electric coh panels, Automatic control, automatic ‘recording and 
furnace ‘to within: the same close limits now ex- manual _ checking temperatures _are included, to 
pected for fuel-fired furnaces. T This Control is assure at highest accuracy hundreds of con- 


in N sent on n request. tinuous ours 
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| The first: session of the Paint 


— 


cand. Standardization 


um Sessi 


Symposium 


AS STM. 


Week will include a alarge 
number of meetings of, the various 
AS.T.M. technic: al groups conven-— 


ing from Monday morning, I ‘ebru- Price of the dinner will be $5 
whieh includes gratuities. Tickets 


ary” (24, through: ‘Friday, cin Hotal 
28, at the Benjamin Franklin Hotel 
in Philadelphia. During the w eek, 
on Tuesday, February 25, A.S.T.M. 
Committee D-1 on Paint, Varnish, 
; Lacquer 2 and Rel lated Products, ‘and 
the ‘Philadelphia District 
piointly will sponsor the 1947 Sym- 
~posium on Paints and Paint 
~ terials, i in which there will be ele ven 
papers and addresses by some of the 
country’s leading authorities. 
Wednesday, February 26, there will 
take place the formal dedication of | 
the Socie ety’s Headqua arters on Phila- 
-delphia’ s Parkw ray, and in the ev 
ing the Dedica ation Dinner wil! be | 
held at Benjamin F ranklin 


25; 5, Headquart 


on 26; Committee Meeti 


printed program that 


in the Benjamin Franklin’s— ball- 


ecifications end Meth 

“CABLE ADDRESS—TESTING 


Paint Mat 
in Philed delphia 


aterials 


‘ia 


ngs Al 

accompanied by the remittance. 


This return form of the 
has been sent 


to the members. 


for the cocktail hour can be pr rocured — 


room foyer in the afternoon of. 
F ebruary 26. A ‘number of digni- 
will be present at, the dinner, 
and some nationally prominent in- 
dustrialist or engineering 


“PER 


SYMPOSIUM M ON 


by Carlton H. Rose, National Lead 


—Co., has virtus lly completed final 
arrangements for the sessions in this 


Hotel preceded by a cocktail hour. 


+ 


at 9:30 a.m. on Tuesday, with the 
afternoon session getting under w ay 


Symposium is scheduled begin 


at 1:45 o'clock. he Dedication 


Dinner will start at 7 o'clock; the 


‘cocktail hour preceding, scheduled 
C. Moore, President, Federation 
T. G. Delbridge is to be the Toast-_ 


to er at 6 p.m. at the hotel. 


Notes on the Dinner re 


members 
invited attend 


the Society 
the Dedication 


‘Dinner on W ednesday, February 26, _ 


and a return form by which dinner — 
-reserv ations can be made has be en 
mailed to each member and -com- 
mittee member. It will be helpful 


to the Philadelphia District Coun- 


- if reservations are made 


anuary 


= 


promptly 


Hotel Benjamin Franklin, Philadelphia 


Session 


Test “Meth bil the Paint 


of Paint and Varnish Clubs 
Methods. of Evaluation of Paints 


_C.C. Hipkins, Bell Telephone Tabratre 


‘Finishes Frederick Weed ail Newell 
Beckwith, Rinshed- -Mason Co. 


wer 
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BULLETIN 
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of ‘Evalu: ition of 

McKenzie, American 

Methods of Evaluation of 


Met of oe of F Paint Materials 


= le 


Evaluation of Industrial 
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pring 


at S Meeting 


Dedication 
Week 


ars Building 


Container b 


Marine 
Finishes—Allen n L. Alex: ander, “Office of 


Afternoon Session 


Van Loo, The Showin Williams” Co., 


Presiding 


Lead Co. ‘Research 


Statistica Paint 


Lest-Minute Dinner Notes 

iti is a pleasure to announce that 


E. UL ‘Condon, Director, Na- 
tional Bureau of Standards, will 
ve the prineips al address at the 
Dedication Dinner on the ‘evening 
of February 26. Past-President 


master. President Arthur W. Car-— 
penter will speak and there will be 
greetings from City of Philadelphia ia 
tials and the heads of certain 
educational and technical institu-— 
tions in the city. The e dinner will 

a splendid opportunity for 
bers to hear Dr. Condon who has 

‘director the Bureau 


| _ “Promotion of Knowledge of Materials of Engineering, _ 
es RE ress, Editor 
Symposium on Faints_a | 
| Two 
er 
lf 
| 
| 
4 Euverard, Interchemical Corp, 
Stroboscopie Timer for Stormer Viscome- ad 
| 
rt 

well 
nd 
toll q 

Lacko, Bridgeport Works Laboratory, 
J 


Stearns, 

_ American Cy anamid Co. 
Statistical Analysis of Test Data on Ac- 

celerated Weathering of Paint—Messrs. 


Board, Fort Belvoir, Va., and William E. 


Moyer, National Lead Co. Research 


Program Committee was in 


its selection on topics. by returns 


b 
a questionnaire distributed 


many AS S.T.M. members this 

field and from consultation with 

those concerned with paints and the 
evaluation: of their properties. 


All members of the Society and 
which are sent out by each of 


Committee Members, whether or 
“not they | are attending committee 
sessions during 1 the week, are cordi- 


7 ally invited to attend this outstand- 


preprints of the papers will be 
distributed, although the Program 
Committee plans to s send to selected 
indiv iduals sufficient material so 


the meetings of tl n 
that they can participate in the ings or the mam comm 19 on Water for Industrial U ses, T’hurs- 
tees. 


cussion. = 

Lo’ rEL ACCOMMODATIONS 


‘Iti is believed that the Jong hoped- 


usa 
for. time is now at hand when mem~=— 


bers not _worry about hotel 
accommodations. For the past 
several years it has been difficult 

to procure sufficient sleeping room 


accommodations i in connection with 


national meetings, but the Be nja- 

Franklin, the headqua ur ters 
hotel, has set t aside a a large block of 
rooms for AS. T.M. use and in case 
these not adequate, vorking: 


artangements have been set up 


ments. hotel retura ad- 
dressed to the Benjamin Franklin 


ghould have been received by each 
4 member and committee member, 


and it is assumed that he will hav e 


sent in his reservations well in ad- ; 


vance of the meetings. 


case members w ish to. stay at 


be held 


Division, 


members as possible, but with 


onfii he 
Roy Hill and George L. Cook, Engineer ms conflicts ¢ annot be 


8 sarily a final one, and the members _F Friday, 10:30 a. m. a, 


AS T. M. Cor OMMITTE \ COMMITTEE WEEK 
The schedule. of committee meet-— Monday, 24 to Friday, February, 
Committee Week bes ‘ginning Febru- 
A-1 om We ednesday, 10: 30: a.m. 
ary 24 in P hiladelphia is designec do fa 


eli 7 on Malleable-Iron Castings, 
to e iminate as many confl licts for 9: 30am. 


3 on of Now n-Ferrous Metals 
mi any meetings, obvious sly and Alloys, Wednesday, 3: 00 p. m. 


prev ented, | wood = B- 4 on on Electrical Heating, Resistance and 

ticularly if an individual is a mem- Related Alloy Thursday, 4:00 p.m. 

ber of sev eral groups. Nev ertheless 5 on Copper and Copper Alloys, 
this system, in use for many years, Wea and Wrought, Friday, 9:00 a. — 
of having many of | the technical — -B 4 on Die-Cast Metals: and Alloys, 
committees concentrate their r meet- Wednesday, 9:00a.m. 
ings during | one week does say save B- -8 on Electrodeposited Coat- 


great amount of time and expense ings, Friday, 9:00am. 
00 p.m. 


a for the committee members. — The C7 on Lime, Tuesday, 2 
schedule which has been mailed to 


-16 on hermal Insul: ating ateri: al, 


WwW ‘ednesday, 3:00 00 p.m. 
c “17 on ‘Asbe estos—Cement Pr nt 


4 all members of the Society and those 


serving on committees is not neces- a. 


4 _D- 4 on Paint, V: arnish, Lacquer and Re a 
dated, Produc ts, W ‘ednesday, 2 2:00 p.m. m. 


committee secretaries should be the D-5 on Coal and Coke, Tuesday, 2 2:00 00 p. 
There y will final 8 on Bituminous aterproofing and 


ible » at the A A. T. M. Roofing M: aterials, Thursday, 3:00 p.m. 7 


9 on Electric: al Insulatin Materis als, 
Registration Desk on the mezz: zanine 


Fr iday, 3: OU p.m. 
floor of Hotel F rank- on Rubber 


should consider that the notices 


There are usually large a 9:30 a.m. and Friday, 9:30 a.m. 
‘ of sube rommittees: of the on Fatigue, Thursday, 9:30 a.m. 


groups conv ening prior to the main -11 on Quality Control “Mater ials, 


=>. 


— 


some specific hotel in the city it is 


y to ths at 


‘Part of Sabai Circle and the Franklin Institute (east) Across from the A.S.T.M. Head- 
Quarters Building. 


Introduetion to Statistics—A. 
Westman, Ontario Research Foundati 
ae 
|e 
ar 
| 
te 
— 
— 
| 
’ el 


= table it will be noted th 7 


Society has re cently approved 
seven new tentative specifications 
and test methods, : and accepte d re-— 
visions in two other existing stand- 


ards. T he e dates on W hich the Ad- 


‘ministrative Committee on St: 


ards , acting for the Society ap- 
proved | the _respective are. 

given remainder of this 


various items and a listing of the 
technical committees responsible for 


each of the recommend: ations. — 
Each these new and 


tentativ es will ‘appear in the 


Book of Standards i in the respective 


| Corrosion- -Resistant : and Heat-Re- 


sistant Castings: 
The two new tentative specifica- 
‘tions for corrosion-resistant (A 296) 
| and heat-resistant 297) iron- 
chromium-nickel alloy. castings 
| | _ gener al | applic ations were dev eloped ad. 
the Subcommittee on Castings 


of AS .T. M. Technical ‘Committee 
| A-10. ~The ‘grades covered in the 
specification for heat-resistant cast- 


Ings are general purpose alloys, 
and the committee points out that , 
_ no attempt is made to include heat-_ 
resistant alloys for special product 
applications, such, for example, 
are covered in other AS M. stand-— 
ards for castings for use at elevated 
temperatures dev eloped in Com- 
mittee A-1 on Steel, or for the alloy 
Es castings of the 25-12 class which are — 
intended structural elements, 
containers, etc., in electric furnaces 
and related applications as devel- 
4 oped in C ommittee B-4. Some 
heat-resistant grades are covered, 


with hromium content ranging 


in the respectiv e alloys varying from 


| ttle Acts « on Proposals C 
Ome Adhesives, 


ls low of nominal 9 per cent to 66 


and 


Ov 


of applications a variety rot 
services. 


Foaming of 


Oils: 


This new ‘method (D 802) de- 
veloped in Committee D-2 on 
Petroleum Products and Lubricants. 


is intended primarily to determine 


whether an oil will foam at speci- 
article there are some notes on the © 


fied temperatures, he method ote 

forth means of rating empirically 
the foaming tendency and stability 
and details the apparatus required. 
An outline of the method indicates 
the sample, “maintained | at a 


then allowed to ‘settle for min, 


ee he volume of foam is measured 


at the end of both periods. TI The 


test is repeated | on a second sample 
200 F., and then, after collapsing 


the foam, at 75 


Varnished d Glass Fabrics: 


"These new methods (D 902) de- 
veloped i in Committee D-9 on Elec- 
trical Insulating Materials essen- 
tially combine one document 
all of the “methods developed i in 
AS.T.M. w vork for ev valuating glass 
fabrics. ig To effectuate this some of 
the procedures formerly covered in 
the methods of testing varnished 
cloths and cloth tapes (D 295) 


covered in the newer 


Decem 


New Tentatves 
Corrosion- Resistant 


C hromium 


(A296-46T). 

Heat- Chromit m and 
Tron-Chromium-Nickel Alloy Cast 
ings for General Application A 297 


Methodsof: _ 


_ Crankease Oils (D 892-46T). 


Varnished Glass Fabric Tapes 


rosion-resistant ice indi- 
7 


Tests 


are = 


Alloy 
Castings for General / Application 


Test for sracteristics of 


Testing Varnished Glass Fabrics and 


rover 


two tests in this 1, one 
cove ring the peel or stripping» 
me of adhesives: (D 903), the 
other a recommended practice 
determining effect of light on ‘the 
“permanence of adhesives (D 904), 
have resulted from intensive work — 
Committee D-14. The method 
for stripping strength is inte nded 
for use in determining these char-_ 
acteristics when the material 
tested on s size speci- 
mens and under defined conditions : 


“testing m machine speed. _ 

method further incorporates. 
certain definitions necessary in 
understanding of the proces dure, , as 

follows: peel” or stripping 
‘strength is the aver: los per 
unit width of bond line ater cane to 


pret a separation sale of 
approximately 180 deg. an and at 
"separation rate. of 6 in. per min., 
it is expressed in Ib. per in. 
i in order to fulfill all cerms 
—* the definition, at least one of the 
adhered materials must be flexible; 
1e designation “flexible” shall in 
* this instance indicate a material of 
a turn back at 
n approximate 180 de g. angle in the 
pected Jo nal range of the | test 


an 


Solutions with the Glass Electrode 

Determining the of Artificial 

(Carbon-Are | Ty pe) and Natural 

Light on the Pe rmanence of 


hesives (D 904 — 46 T). gates 


Carbon-Chromium ‘Ball Roller- 
Bearing Steels (A 295 - 46 T). 
S.T.M. Thermometers (E 1 — 46 
End-Quench Test Hardenability. 
of Steel(A255-46T), 
ir 


_ 
w= PermanenceandStrippingStrength = = 
| 
4 
; 
| tials indicated. 
— 
“| 
| — 
| | 
| 
| 
| 
a 
| 
| 
Determination of the pH of Aqueous 
—ASTMBULLETIN 


he recommended practice on and determining the pH values. al 

+ ‘effect. of light (D 904) is intended Revised methods of compression in A.E. 
to define conditions for the exposure _ testing of ‘metallic 1 materials (E 9) - F mended practice. There i is no change © 
of adhesives in the form of glued bring» the reget up to date 7 in the chart which is part of the 
transparent or translucent methods 255; merely in the 

blies to (1) artificial and (2) natural which i is detailed in method. text. Such details a as temper rature 
slight sources. here such informa- he rev ised tentative specifica- of the rater ‘quenching 

is of v alue, the same exposure. tions for thermometers (E 1-46 stream, time of removing specimen 

conditions may be e used on adhesive _ include a number r of gener ral modi-— from the furnace and beginning the “Y 
fi film or any other suitable form in | - fications but also include several — quench, and the use of the method | 

which light may be a deteriorating new - thermometers. The general — when definite limits on the values 

factor. _ This recommended prac- types are set up, are cov ered. 

tice i is limited to the method of 4 he 

taining the exposure conditions and typographic style to red, r 

to be followed, but d does” ete. The new thermometers cover steels 1a 

not cover methods of test to be u used p uses in gas s calorimetry, kinematic ___ bring these up to date, with the more 

in evaluating the e effects of the viscosity thermometers for work in extensive “changes _ the 
petroleum, and aiso a congealing methods of ‘testing. More ise 


— 


The method for determining pH Bearing Ste Steels: structure _hardness “has been 


of aqueous solutions with the glass: sube ommittees ‘clarified. The three grades pre-— 
a 


electrode (E 70) wa was developed in. in Committee A- 1 on Steel are viously ‘cov ered in this  specifica- 
the Technical Committee on Hy- “sponsible for the revi ised tion it ‘an emergency 


drogen Ion Determinations func- end quench testing for Sa) are continued, 


tioning under Committee E-1 on mining hardenability of steel (A 
Methods of Testing. The published 255), and also for the revised tenta-_ 
method details scope, briefs certain specifications for bearing. steels 
= finitions, ren covers standard (As 29: T 


ree 


or Piastics—M. M. B rai- 


m 
ans Interesting Tect ymposiu dech, Director of Rese: urch National 
‘in n Cincinnati March 4 Board of Fire Underwriters th 
‘Tue Exectrican Properties or 


—A. J. Warner, Supervisor E ngi- 4 
interesting A mos neer, Federal Telecommunications I abo- 


will held in Cincinnati, Ohio, "Braldee h of ‘THe Errects or Funcus Morsture 
on March 4 and 5, during the series search, F ire Unde rwriters’ Labora- Prastics— —J. Leutritz, Member 
of committee meetings which are tories, who will cover fire hazards "Technical Staff, Labora- 
being» ar rranged at ‘that time by with respect to plastics. There is in- tories, Inc. 
 AS.T.M. Committee D-2 20 on Plas- _ tense interest in this whole subje et Wednesday Afternoon | Mareh 5 5,1 
tics. A sy mposium committee has of combustion an fl ammability, 0 ‘clock 
been at work for some time, and and in the plastics and many other 


Low y PRESSURE PHENOL 

plans for two technical sessi ions. All _ indus tries technical | “men are a ac- ie: T. W. Noble, Manager, Plasties Divi- 


those concerned with the subject of Te tiv ely at work deve eloping test pre ro- _ sion, Fabricon Products Corp. ae 
THe Me CHANISM or Piast ICIZATION IN, 


astics—J. Cr: aver, Divisional 


plastics: are cordially invited to cedures to determine fire hazar 
attend these sessions at the Nether- ete. The program 

land-Plaza Hotel, the first of which velopment Department, Monsanto 
be on the ev ening of Tuesday, SYMPOSIUM ON PL: =: hemical 

March 4, with the second session on = 

. Moulton, Assistant irector. of 

man of the symposium committee, Tuesday Evening March 4, 1947, 8 ‘clock Cash Register Co Co 


and he has enlisted the active co- M. Kline, Avroworive GLazinG wre Pusnc— 
operation of a number of les aders an D. Ryan, Assistant Director of Re- 
in the industry. “e searchy Libbey-Owens-Ford Glass Co. 
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Progen i ‘in Rut 


W. Carpenter! 


| feeling of dis strust, improved t he 
Editor’ s Note. —This address by nt C arpenter was given at meetings methods of testing automotive 
‘sponsored by the Cleveland and the Pittsburgh A.S.T.M. Districts on November ber, and dev eloped system 
7 and December 2, respectively, and as this BULLETIN aears press it is being | tables for identifies ation end classi-_ 
_ presented at a meeting under the auspices of the Chicago District and the Chemi- 4 m of rn hi om in for ae 
cal and Me Se ction of the Ww of E ngineer rs on January 7 fics ation of rubber ‘compoun¢ 
automotive use which now has an 


important place in the specifications 


of field the industry with which he been leading automobile eom- 
closely associated for many years, that would be of interest to any engineer and = |. a D > the wer r years, 
no matter what his calling. We believe he has succeeded admirably anie Dur ing “4 
in this objective and that this paper will prove inte resting and profits able reading E ‘these se tables furnished a pattern and 
| 5 for all our members and those who get the BULLETIN, sis basis for specifications extensively ‘ 


| 
: used by the Ordnance dep: partments: 
N DIS SCUSSING the 


of progress in rubber at fications. “This committee ready 


District Meetings of the American | -appe ars annu: ally, has grown to a active in the rubber field, it was in- 


Soci iety for Materi: ils” substantial olume of more than ‘evitable” that “many pressing war 
would doubtless be appropriate to 500 pages and has become the e stand- problems des aling with rubber should — 
describe the contributions — which ard test manual i in most rubber labo- be referred to it either directly by 
have been made by the A.S.T.M. -ratories. armed forces or through 


Committee. 11 on Rubber and Ordnance . Advisor: Committee. In 
y 


Rubber-Lil -Like Materials their ORK OF Commirrer D- 1 of its service, AS M.- 
Such a a presentation $.A.E. Technical Committee A had 
would certainly | demons strate how activ ities of Committee D- 7 conferred upon it at the 
the purpose of the Society h “could not be adequately presented of hostilities, the Naval Ordnance 

been carried out in the promotion of _ Without detading the splendid work — wd 


in more than twent Development Award—a : splendid 
now vledge of the materials of engi- to the results of coopers itive 


neering and the | ‘standardization of Technic: work. ~The com- 
"specifications and methods of tes ee A on Automotive Rubber. 


mittee is not through but is now 
‘ ( 
It would be necessary to tell about The latter was organized i in 1938 as 


spade work” done by that joint commi 1 the Society . 


and has again turned its attention 
of Au omotive ngine 2 
earnest of producers i t ti eers. or 


carne to the of peacetime industry. 
~sumers who labored diligently dur- years prior to this, many automotive 


i 7 expected of it in the 
- | ing the years from 1912 to 1928 in engineers seemed to consider rubber 
rd specifications for a number of y OF RUBBER 
mt rubber proc ucts , particu- terest- 
arly those u ailroa mation for commerci al reasons. Instead of expanding the interes 
hese automotive people were vocal stor) y of the A.S.T.M. work in 
| ed in their complaints and pointed out rubber, it has seemed more desirable 
ratories fre t they did not think rubber unde r the conditions which exist 
ty in ‘checking, technology differed 80 greatly tod: ty "to direet: this discussion into 
‘on the metallurgy. Both classes of ma- broader field of progress in the 
‘quence, some the | terials have their properties rubber in industry 
not very eatisf: were  foundly changed by admixtures: as memory of many of us, rubber 
the de- in compounding of rubber or alloy- has become a material of vital im- 
ing o of metals and both are subjected portance in the national economy, 
cided to concentrate on test a 


arlot sat treat- ntial for transportation com-— 
s. ‘ollowing this “change for v various reasons to heat treat- essent 
me 


or 


as I cations, and the maint: enance- 

objective, the work of the com- nt which in the case of rubber is muni tie 
mittee apidly, and in vu leanization. hese com- our health and well-being bo 

the first compilation plaints finally led to the suggestion peace and i in ar. Automobiles, 
a joint committee. We orking to- trucks, buses, rycles, and agri- 

new methods: of test as well these groups speedily reached a mu yer ires m 


tual» understanding of vi iewpoints alone uses. rubber in approximately 
President. of A Ss. T.M., Manager of Te 


ing Labs. The B. F. Goodrich Co. Akron, Ohi within years out all 265 places to give greater comfort 
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‘TAILLIGHT WINDOW DEFROSTER WINDSHIELD RADIATOR HEADLI the 

REAR DECK SEAT CHANNEL SEA ‘trended upw ard as ¢ demand | from the 
= 
3 
"ABSORBERS rs until in 1910 0 the average cost 


to manufacturer was over $2 
— pound with a range from a low 
of $1.41 to an all- time high of $3.12. 
After” 1910, Ww hole | picture 
‘changed. W ithin four years, pro- 


~ \@ duetion of pl: antation rubber equaled 


b 
that of wild rubber and continued to 


expand | under the stimulus of the 


enormous growth of the automotive 


‘industry whi hic h increased US. 
GROMMETS | AND TUDES 1920. se of wil ‘ild ru rubber steadily 
iv GAS TANK AIL PIPE BRAKE HOSE, decreased but use of plantation 
RAN ON 


ed by B F Goodrich Company ota prot uc ion WwW as 
7 400, 000 long tons, of: which the 


Some Rubber Applications i in an 


‘cent. Rubber w as then our largest 
and longer service. ce. Airplanes de- Ww as searce and expendive. Com- single import, and 97 per cent of our 


pend not only on tires and tubes for mercial dev elopment he ud not supply from plant: ations in the 
landing but also on de-icers for gressed gr reatly, e ither in the: produc- Far E ~The stock ru 


safe flying under adverse ‘conditions tion of the ‘aw material the actually on hand i in this country in 


on hydraulic control hose and manufacture June of 1940 was only 168,090 tone 


many other rubber parts v which are art icles since the discovery, 31 years or about 33 months supply. ith 
required for their proper operation. before, of the process of vuleani- ‘inere asing production of plantat ion 
Insulation made rubber or zation with sulfur heat. A few rubber, prices fell ve rapidly 
rubber-like materials | guards | our} years la oo first but were subject to some rather 
-powe te legraph, and telephone were ti Br v iolent fluctuations during the years” 
“ines. _ Rubber foot-wear and cloth- —_ and furnished the starting point for — of the first World War depending on — 
ing, hot water bottles and countless rubber plantation 1 industry. the rel: ation ot supply to demand. 
medical s supplies protect | our health. The seeds w were planted in Kew a By 1921, a low of 114 cents was — 
Various styles of hoses and belts. Gardens and the little seedlings reached, which gave rise the 
conve} materials of all kinds and eventually transpl: unted in "Stevenson restriction scheme for 
~* transmit power. ations and lon, but it was not until about dueing: production : and controlling 


“Noises are quieted, our Tides made t that th the first ommercis al plan- price. In the face of a growing de- 


and our beds more com- tations came into production. The mand, in : a and 
-fortable by use of this magic” ma- ducec 
terial. The rece ent war with its “that it hardly ‘counted a ‘at all i in peak $1. 23: ‘The e plan 
shortages has demonstrated bey ond 20,000 tons of natural rubber im- was abandoned in 1928 and with the 
question that : an adequate supply of ported into the United States that coming» of the depression years, 
“rubber is a nee cessity. year. 1910, the plantations rubber reached a low of 23 cents 
* Were able to account for about pound i in 1932. This led to another 
Natural Rubber: 4 tons out of total production of story plan, agreed upon inter- 
Just before the war, ‘in the year  80,000tons. That year “nationally among the rubber 
ending March 3 31, 1941, the United a the peak of wild rubber production, — em! which stabilized the p: price on | 
States consumed 684,000 long tons which was not exceeded even under averages around 15 to 20 cents and 
natural rubber of which approxi- all of the ‘stimulation, financial which was still j in effect when the 
a mately’ 70 per cent went into tires -: | treacherous attack of the . Japanese l 
and tubes. This was a long way STATES at Pearl Harbor plunged this 
the time when Dr. Benjamin into the second Wor Id War and 
Franklin Goodrich established his shortly cut us off from our principal 
small rubber factory i in Akron, Ohio, | | | rubber supplies, 
sumption i in the nation was less than «#4 Rubbers: 
4000 tons. The rubber he usea was: was fortunate for 
obtained from vy wild trees ; in 
jungles and 
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1945 
Ne. 1 RIBBED SMOKED 


Mr. 
Collyer President of the B. F. 


Goodrich Cc o., this work on 


rubber w: as of utmost urgency. 


BASED ‘ON PROJECTED UNITED ANNUAL RUBBER  Afte many y ears of experience 

CONSUMPTION FOR THE YEARS 1946-50, A VARIATION 

OF ONE CENT A POUND IN RUBBER PRICES REPRESENTS ad , he ws as fully aware of the 
220 


A objectiv es of Germany and Japan. 
The low stocks of rubber in the 
200 .e danger of inte 
and the danger of inter-— 
ference in the long supply line to the a 
Far East created hazards which, 
+ his opinion, could not be tolerated. 
knew that time would be 


quired for expansion the infant 


synthetic industry and with the. on 
bres ak of the war in 1939, the time ba 
as growing» short. Two-fold ac- 
tion was necessary. The 
ber stocks on hand would have tobe 
increased by stock-piling to provide | 
bank until large-scale produc tion 
of American rubber could be rea 
MICE OF « lized, and this production exp: 
would have to be pushed with all 
possible speed to provi ide insur: rance: 


sec yonsor- 
of security. Government sp nsor- 


sary | bee ause the required plant in- 
| vestment for production of the raw 
rese: on synthetic rubbers had general use. 19: 26, the B. "materials and the final rubber v was 
been brought during the decade pre- Goodrich Co. started intensive w ork 7 too. great for any one company to 
ceding” this disastrous event to a on the _development of synthetic assume. Also, the cost of the syn- 
point where plant scale production rubt yer-like- materials. Dr. W aldo thetic ubber er as produc ed on pilot- 
was possible. Our greatest military Semon and his associ lates in this pro- ant sei scale wa was too high for imme-— 
leaders have said that without. the gram had not only to ‘investigate diate” commercl ial competition, 
-Irarvelous omplishments the possibilities for rubber- -like poly- though careful studies had indicated 
manufacture and utilization of 4 mers but also, in many cases, were go gdod possibilities for ultimate cost 
thetic rubbers war could obliged to develop the raw materials, reduc tion to. one 
have been ‘won. During the first including practical processes for public, however, 


Work 1 W ar, the Germans their production and ification. govern 


turne d to _man- made rubber w when F rom this: w ork ‘ame many interest-— arouse 
cut off from natural sources by the ing and \ valuable products, includ- I é 
British blockade of the 3, but the ing the well- -known plastic Koroseal. Howe ever, about 
attempt to use buta- Finally, promising new butadiene- the middle of 1939, growing military 
diene had very slight suecess even synthetic rubbers were ob- cone cern over strategic subbe er 
the day of limited use of automotive _ tained, and in 1937 a pilot plant. was — rements led to an agreement be- 
transport and a different type of built for their ona 
Ww arfare. his failure however led change. of "approximate ly 000 4 
them to. further research resulting tons of rubber for ‘half ‘million 
eventually the Buna rubbers. bales” of cotton. Somewhat later, 
In this country, the peak prices of the R ubber Reserve Co. was created 
1925 and the natural curiosity of , authority to negotiate larger 
Scientists to know more about the q purchases. 
nature of rubber provided a power-— Poawrarion June 5, 1940, T B. F. Good- 
rich Co. introduced for sale an auto- 
mobile tire in w hich American rub- | 
thirties of “neoprene thiokol.. ber pro oduced— its own 
‘These f first American rubbers prov ed Ss | placed natural rubber by more than 
very valuable for special purposes 50 _per cent. Besides providing: 
such as oil resistance but were too additional experience in the 


cal utilization of sy nthetic rubbe ber, . 


expensive and not. well suited — 


ful urge in research which culmi- 
nated in in the dev elopment i in the early 


Theveands of Lon 


January 1 1947 


— 

is — 
— 
vil 
all 1 
+ q 
he 
le- 
ig 
i 
an 4 a2 
=f 
he 4 Ay 
rs, 
er 
| 
| 
nd | 
ose | 
nd 
pal 
our 
tie 

a 


¥ 


the peodiastion of this tire re vividly ber program which was planned was tention all: details of manufac. 
drew national a attention 1 to the impossible of accomplishment. ture, an and, above e call, research and 
critical rubber problem. the result is now history improv ement of techniques 
“ments ‘shortly followed for larger and the program ‘was accomplished, to. this” -accomplish- 
Government “purchases” _of natural ment. It can now be stated ‘with 
ubber, but positive action ws is not “synthetic was oper: ting at certainty that for the ajority of 
taken at once on Mr. Collyer’s the rate of more than 1 ,000,000 tons: “purposes American rubber is as 
‘ommendation made in in July, 1940, year. In satisfactory as the natural material 
urging erection of two or ‘more rubber in the U nited States if full antage is taken of the | 
36,000 ton-per-y ear G 10V vernment=— amounted to: about 800, 000 tons of improv ed techniques and engineer-— 
owned plants for production of which 87 pe cent. was made in knowledge which | have be en 
thetic rubber. In 1941, « only about America and, in addition, subst eloped. some applic | 
8000 tons of American- made rubber tial qu: untities of American rubber certain types are superior. As yet, 
‘were produced, this” vas all were furnished to our Allies. Dur- there a are some inherent limite ations 
from priva ately owned Plants. ing 1946, our consumption exceeded in the large volume general ‘purpose 
However, constant effort and one million tons and present esti- synthetie whic +h necessitate the use 
a peated recommendations a anticipat- _ mates indicate only slightly "less for of natural rubber in services where. 
ing subsequent events were begin- 1947. The output. of rubber prod- ‘these limits ations are important fac- 
ning to take effect and by the time ‘ucts in the U.S. is also at the highest tors. These include somewhat less — 
of Pearl Harbor, arrangements had lev evel in history. _ Present indications resilience and gre: ter hyst steresis 


been made for the construction of are that: the industry tire production characteristics — result in more 
plants to the extent of 40,000 tons in the past year exceeded that of, | heat generation in repeated flexing; 


annual capacity. Within the 1 next 1940 by more than 40 “cent, also, low unless com 
pounded 1 with “subst antial propor 


month, this was increased to 400,- reaching a total in exces ‘of 80,- 
tons by mid-summer to 000,000 units of which more than tions of carbon black in which case: 


about 800,000 tons. The figure 65, 000,000 were passenger ca ur tires. the hardness of the cured rubber is 
u itimately reached 4, 100, 000 tons greater for equivalent strengths 
per year. SYNTHETIC, than with natural rubber. Aging 
Much valuable time had been lost. and wear resistance are gener 


superior. Synthetic rubber alone 


high production lev ely with 
has not “prov ed successful i in large 


= and the necessary plants had to be eti 

' ce built in the midst of many competing _ American rubber has been attained 
. demands for materials of construc- = the short space of three years: truck” and bus tires, primarily be- 
and critical components: badiy and i in spite of the early difficulties | “cause of the he: at ‘generation, but, 
_neede for other urgent war pro- when its quality” variable : and ‘since the smaller sizes of tires for 
. ‘game T The tot: al natural rubber more time and labor were required | passenge r cars are not subject to 
stocks in _ both Government. for its processing. Better control in same sé serv rice conditions, the 
private | industry’ s hands, which +h had synthetic plants, lopment present-day synthetic 1 tire 
reached about 633,000 tons by the of improved poly mers and processes, signed for this service by leading 
end of 1941, amounted to less than rigid specifications cov ering -manufacturers is definitely superior 
one normal year’s supply but had all operations from the raw materials a to the pre-w -war natural ri rubber tire. 
be extended to cover all essential to the finished duet, , infinite at- American rubber ‘compounds used as 
until the new American — 7 

could: be completed ar and the tech- 


best, it was a tace against time. 
In 3} years after January, 
1942, to VJ-day, total natural 


ber imports from all sources outside: 
of er enemy-occupied countries added J 
about 300,000 tons to our stock. 
Truly the task which confronted 
rubber: industry was a 
able one. It is interesting to know 
that Government investiga- 
tors went through the records of 
«great I.G. Co. of Germany 
war, reports from 


Rubber. Spring Suspension of an Automobile. ~~ 
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has been said to indicate that where- : for purchase of 2 
as rubber technologists we re form-— delivered price of 2 23 en per 
rly limited to use of two rubber ma- pound. Ww ith p previous purchases 
‘teri: als, namely crude rubber and 2: 253 cents per r pound, the n new 
claimed rubbe r,—and where ‘these agreements guaranteed receipt: in 
woul d not work there was not much the United States of ov ver 5 
that could be done, the »y now have © tons of natural rubber during 1946. " 
a whole range ‘of new w rubber-like- ~The International Combined Rub- 
materi: av diffe re ont ber Committee was termina ated on 
De ember intern: ational 
trade reverted to a free market. 
lant ix and mi ithin the United States, 
been made. Most of these trol Ww ill probably “be continued 
be blended and j in many cases at least until the expiration on 
modified meet specific needs. M: 31, 1947 , of the Second 
research ar Powers Act under which: 
ndthe field. tovernment. ases “and alloca- 


PEACETIME 

ereating the facilities 2 rubber are. being rapidly Sec 
insulation in some types of electric: al American rul rubber, as a war measure he ist of Oct Oc tober pe ermissible, 

wires and cables have been found to more than $700,000, 000 w as rubber content of small pas- 


ie ve better aging and performance "pended by the Government. . The senger tires was raised from 13 to- 


Fuel Oil il Hose M; Made of Synthetic Rubber. strictions on the use of ni nature 


character istics than “natural rub-— Ww orld War is behind us and we now per cent, on larger tires 


types of springs and vibration damp- ™ peace. Natural rubber i is retur ning = bus, and _special- -purpose tires re - 

because ¢ of gr reater resilience and to the ‘world markets in an ever- in- strictions w ere entirely” remov ed. 
lower hys steresis effects. Pure > creasing flood. P roduction the The we w dis rapidly a again appros rach- 


former Japan cupied areas is ing liti f tremendous over- 
stocks of the used rubber q Japa ese- oce iplea areas 1S ing a con l ion ren 


| 


bar ands and thre: ad are > not sat iste “exceeding all estimates and together production of rubber such as re- 
of Ceylon will “probably in 25 cent price of 1932 
to 600,000 tons in 1946 and 
nearly a million tons in 1947. Within w “ll a potential natural rub- 
“strength. Hower er, ed the | past three months the Rubber ber supply of possibly 1,600,000 


ady been done im dev veloping spe- Reserve Co. has concluded tons and 1,400,000 tons of syntheti ic 


cial purpose rubbers where particu- 4 nents with the British and Dute teria possible world 


poet, but the latter is better in ce ertain face the tremendous problems of the — to 67 per cent, | and on large true 


lar limitations controlled, 


eliminated, and there is every reason 


neral 
"purpose rubbers which will surpass 


resistance to oils, solv ents, and oxi- 
dation are required. Fuel oil hose, 
hydraulic brake hose, gasoline hose, 
airplane hydraulic control system 
hoses, many types of tank linings uP 
and gaskets are examples in which 
‘natural rubber r is not suce cessful but 
where: special purpose synthet 
give superior service. Surface ‘pro-- 
tection of airplane de- -icers against — 
action of sunlight, oxygen, and 
ozone is another example of fitting 7 
the rubber the job Butyl 
rubber with its “superior resistance _ 


to gases proven 


Rubber Lining a a Tank for | ‘Chemical Resistance. 


— 
<< 
a 
— 
a 
— 
| January 1947 ASTM BULLETIN; 


‘requirement ‘about ne half the 
combined amounts. _ The present 
selling price established by the 
Government, for the general 
pose American rubber, R-S, 
proper price struc ‘tures on end 
Products with the | current natural 
cents. the 


; American 
approximately 1 en ro 
pound. _ It is of course possible that 
continued r research may result 


further cost reduction, but in 


been made this past year to Congress 


present general-purpose syn- 
cost 


per 


the of about 600,000 tons 


William ij 
att. M: any have 


and tot the e Pi resident it concerning the 

future e and disposition ¢ of the 

ment pee ucetime program for rubber. 

efly, these include continuous 

- maintenance in production and us use 

of about 250,000 tons per year of | 


thetic ¢ capacity ret gardless of cost, 


Gov ernment, out of operation | but. in 
adequate stand- -by condition, « of 
_ ditional capacity to provic ide a total 


by resumption — 


‘together with maintenance by a 


‘present state of knowledge it ap- of operation in the event of another 


pears s thai under a free economy the “national emergency. — This will re- 


st selling price of American rubber 


quire s special legislation involving 


reseé arch and development 


cents per pound ‘hich synthetic industry and the Gov ern- 


- d be supported both by 


major objective in order to stimu- 
to produce competitive conditions 
leading to quality i improvement and 
Broad research 
programs | n both 


UF 
timate survival of the portion of the 
new synthetic industry outside of 

that ‘required for ni ational secu 
will depend on economic and tech- 

nical progress. Only by the 

restricted | play of ‘economic | forces 

will consumers be supplied with the 

highest quality of rubbe products 
at the lowest economical costs. 
The recommendations of the’ Batt 
committee are substantially the same _ 


ernment and ‘priv ate industry. 


¥ might stabilize at approximately 15 _ some plan of | Government subsidy, as those i in the postwar rubber ‘pro- — 


cents per pound. Some estimates of 
ultimate e plantation r rubber costs vis- 


_ prices as low as 8 cents per pound 
Wi ithout control, this situation eco- 


sage 
—ualize profitable operation at 


tain basic facts must be faced n now 
a wise, far-s -sighted policy 
adopted atonce. 
Th hese problems have been studied | 


extensively by Government 
Inter-Agency 


a 
a 


TWO-THIRDS 
of the gross production consumer queda standards. They 


1947 o f $182 billion, according to 

‘Department of Commerce esti- 
! mates, will be for consumer expendi- 
large part of $120 


I be spent by w omen. 


Mrs. is a of the Board of 

_ Directors of the American Standards Association 

representing the American Association of Uni- 

versity Women and Home Economics 
Association. 


as has been described. 


Committee on the synthetic industry 


guarantees, ‘protection or "support 
but represents the minimum which =a year ago and will certainly have 


considered absolutely essential 
for the national security. In 
dition, the Government. shou ld ac- 


eumulate a and maintain an adequate 


“stockpile ‘natural ‘rubber for 


rategic p ‘Purposes and critic: al uses. 
“We e must never again be in n the same > 
position : as at the time of Pearl Har-— 
bor, for there might not be oppor- 


tunity to carry out. another such 


Private owner ship : and operation, of 


should be a 


gram proposed by Mr. Collyer over 


the support of the rubber indus- 
try. order “that they may be 
earried out promptly however, and 
that, the confusion. and indecision n of 
prev ious ¢ exper ience int ‘the form: ition 
of rubber policies may wy b ‘be avoided, 
‘it is essential that the next Con- 
“gre ess shall take action in the very 
future. The roblems are 
"squarely before us and the vigor- 
ous ‘support of s such action by : an in- 
formed aroused] public is ur 


“<= 
ge gently n needed. 


- 


ciation on November 21, 


them a as what 


“they. will do ithout 


definitions, they have the un- 
comfortable status of gamblers with 
the family’ resources. 


y Mrs. Guy Moffett! Before the — Meeting of the American 


rest 


prices have proved less ir 


in Standardization 


Standard. Asso- 


Su rprisingly, 


and high 
to 


shortages 


"they could expect from the things 


they had to buy. The waste of 


money on things which proved un- 


satisfactory or practically worthless 


Aw areness the element of has been obvious enough to create a 


“ASTM BULLETIN 


in consumer purchases | has 


been greatly intensified by the war. ever r exi ted before. 
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he kind ‘of standardization we 
want as ultimate consumers is that 
which answers the questions in. 

ome when we shop. W e can dis- 
‘standards for consumer goods 
by - considering what the ese que stions- 
are and how we» would like 


‘them answe red. 


most obvi "ious question, | is 
how much : getting ata given 


price? 
This an is answ by our standards 

weights and measures. Despite 
common acceptance: of the prin- 
“ciples embodied in these stands ards, height girth of hip, the best 

- we do not let them serve us well. basis for standards of size and fit. 
Many products: are priced by the trade standard hs as been devel- 
package o orcan. Net conte nts must — oped which is somewhat less than | 
printed on containers, but ~ best: that could have been 

en adopted, but an improv vement upon 


bad us ec are to take the time whe ‘nm we 
shop to reduce at price” to unsatisfactory age classifica- 


lave 


~ We know such stand: ards are pos- 
‘sible. United States Bureau of 
‘Human Nutrition and Home Eco- 
nomics has ¢ lemonstrated ho 
to have find out what body dimensions 
are, and cl: assify them according to 
the ‘frequency with \ which they oc- 
Inv 1937, it measured 147 
children. The results of this study 
that age, the prevalent 
method of size designation, is the 
poorest indicator of a child’ Size; 


Now 


tellige nt W 8 Guide to to Shopping. 
a new, committee under the 
American Stand: ards Associ ition is 
bes ginning to tackle the definitions: 
of terms used in retailing which 


have long been 1 needed in this coun- 


10w to the question 
ates so much emotion in 
the supposedly, cold, scientific res 
of standards—what is the 


elativ 


Mg uny factors are involved in the 
tandards whic h help ‘us compare 
similar: artic cles designed for 

same need, in order to decide which 
‘is the best choice for our individual — 

a ircumstances. Stand: ards de fining” 

relative worth are the basis of every — a 

effort to grade and rate 


them according 


much an ounce, to determ mine which tion. It is slowly coming into quality, to state as accurate ly as 


similar chaos persists in 
sizing women’s clothing, and to a 

lesser” extent in men’s. It is cost- 
ing both re tailers and consumers 


., 
huge sums every 


be best buy. We nee need 
standards for containers to reduce 

‘the number ¢ of sizes, with a view 


But 


Pee not be bad for our health or 
e ndange r our li 


the cost of a a garme ont alters 
tions before it ean be worn, This 
use less waste of mone vy could easily 
be stopped if if we were willing t to doa 
little more ‘research on body meas- 
urements, and revise our prae 


in sizing and fitting. 


ves, and the ‘condi- 
tions under which we use them | 


should be made as safe as possible. 


is” almost a truism that. when 
poned too long after the need for it 
arises, it becomes ¢ a political ques 
tion. Sue a situation has arisen name mean’? 
-conce the infls ammability of M: any new and. unfamiliar ma- 
-fabries W hen | _ little boys w were terials are being made today, and 
burned to death because the imita- are promised for tomorrow. 
"sheepskin, ~made of highly Some has -made by 
napped rayon, on their cowboy suits -Tulings of the Food and Drug 
ignited as they stood before a bon-— “ministration : and the Federal Trade 
Commission. Fiber’ content must 


fire, C ‘ongressmen burst into that 
stated on textile labels. Such. 


familiar ¢ chant, ‘ “there oug ought to be. 

law v.” Slippery” bath tubs 
handgrips, uns: afe household ladder-— 
stools, highly inflammable blanket 
materis als, slippery floor finishes, 
= all add to the yearly toll of fatai 


meaning. 
Much remains to. how-_ 
ever. Sterling silver, for example, is” 
identifiable by mark, but the thic 
ness of silver on plate d ware raries — 
much that articles ¢ called “ ‘silv lver- 


plated” n may either a ‘good or ora 


accidents. We need safety stand- 


ards for homes and consumer goods. 
_A third big question for us all i is, 
what is the size and fit? 


e > hav almost for gotte ten the 


BULLETIN 


poor inv vestment. Practically 


time when we had to shop may be ¢ alled broadeloth. ants safe ty devices on wringers and 
that will not catch 


possible the ir performar unce in use, 
durability, cost” of op eration and 
upkee p, suit uitability diffe rent 
uses. 


T he re-used to be a a notion th: at 


relative worth was a deliberate at- 
tempt by a few consumers to) under- 
mine the prestige of brand names. 
This” “misconce ption still lingers’ 
“among th the less flexible minds Ww hic oni 
find it hs ard to cha ange habits. 


We e all want brand names to meal un 
something definable.’ Textile con- 


‘the demand for stand: ards: de fining | 


ences them a an. to 
‘ther A mail order 
comps any repor’ ‘sav ings to 
; itself since it began to define in the 
catalogues the differences between 


good, better, and best merchandise. 


When woman buys Sa a long- 


coveted washing, machine for home 
laundry, she is looking» 
for : a piece of ‘equipment that will | 
get clothes and household 
clean. She also w ants it to be dur- © 
able, because it is is an investment 
she cannot repeat often i She wants 
= to be well engineered and tested 
_ before it is placed on the market. 
‘She wants it to wear ev enly, not 
rust i in spots or require re replacement 
of one part after r another. 


factors in in the different machines on 
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cide new perspective. We ‘all know, now ratory, retailer, and ultimate 
which may be t 1e most satisfactory that even this fabulously 1 rich coun- sumer, 
for her needs at the price she can try cannot afford to waste materials — a. r he British have a anticipated the 
afford topay. and manpower on products that are need of consumer standards that 


Obviously, the question of relative worse than useless, able to the nonte chnical 
worth is complicated, and not many E amples of such Ww orthless goods rson. Their standards for build 


homemakers have given n the are familiar to us all. WwW hy a ing mate rig ls and structure are ex- 


tailed consideration to what ‘they woman’s blouse that the retailer pressed i in clear, simple words with 
‘ant that would help stand: urdizers tells customers is not guaranteed 4 minimum of technical j Jargon and 
‘or manufacturers. The American either to wash or dry clean? ’ Why with no sae rifice of technical com- 5 
Home E :conomics Assoc iation slips of nylon can petence. Phe aim is to make them the 
a way, however , to enable only once because all the seams useful to _ home- -hungry itizens, dis 
homemake ‘rs to discuss and | reach pull out? Why put children’s shoes American Soc iety for Testing de' 
on their needs and prefer-_ on the ‘market with come Materials has just publishe da tiv 
discussion group program loose and thread that breaks in the ge rested specification | form for r ulti- 
called “T he » Consumer § Speaks.” .) seams with the first week’s wearing? | mate consumer goods which also is br 
The ‘ndicates ‘that with Why the ms: any w rorthless- ‘cooking an _excelle nt model for our use, . to 
_Tespec ‘+t to house dresses, 11,577. 
or with | handles that are actual be reatly if if they” 


10U utensils on the market, pots too thin The usefulness of standards could 
largest and 1 prominent hazards? minimum standards written language. more mei aning- 


mbers of groups affiliated ‘with 


women’ ’s organizations in 22 states are necessary preve nt such goods ful to the buyer at retail. 

of the country” voted on what they being» offered sale, It 3 the confide nt be lief of many 

should develop ‘them. for ho hav e giv en thought to stand-_ 


of our country’s re resources, as well as” -ardiz: ition of consumer goods that 


wanted. hey pointed the w ay to 
standards of relative worth by de- 


pected in low » medium, and high- Zven so brief. ‘a survey as. this re- pee gl 
stating information we need about | ., 
ed ranges. Vv the tremendous job t to be done sc’ 
I commend this report to you for on standards for consumer * goods, eS ; su 


- tion standards and labels are indis- 
_ pensable now, and represent the best 
= we are capable of formulating at the 
present stage. But we are just, 
beginning. WwW can expect our 
: ‘sumer goods sti andards of the future 
to bear about the same relation 
to “those of today as the Wright, 


affords into what we » the 


ne 


votes. Next was shrinkage available to business purchasing 
and will stretch: or 1 rave But the best standards for con- Present-ds ay Constellation. 
Our economic sy stem now is on 


thread, in the kind of buttons. this desired end unless. they are trial before the world. It cannot 


Stated in terms understand: able to prove the strength th: at we believe 
literate person, and carried through is inherent in it, if its vast consumer 
from to retailer to market is served on the basis of 
sumer in| -advertising, and in- exploiting ignorance ¢ nd 
forms itive labe Is attached to the 


As consume rs, 
products er possi ible, 


omen are interested in the quality will not ae complish- 


— the way y are attached, in 
belts buckles, and workmanship. 
7 If women could find a brand name in 
house dresses which stood for these 


ble fs 
>» ated these e qua ity fa actors in rela- — products our function. of automatic control 


tion to prices for the good, the bet- The: American Standards for « coal — unless we have the facts that ms ake 


ter, a and the best, that brand meme an | example. ince: their de- our choices meaningful. We need 
soon would d be bed vorth a lot to ave been used i in know whi at we are buying, 
wholesale | trade— and by large for our individual protection, 
sixth question is i buy ers’ quantity buye The are a good and satisfac tion, but for the sake 


minds now because of illustration of standards th: at of preserving g the freedom of private: 4 
ences during 1 recent years—is- this into account performance and suita- “enterprise. tegulatory law and 
article worth anything at all? bility for differe nt uses. the rnment controls arise among 
Minimum standards that would standards | printed in technical freedom-loving people only when 
4 place a floor under quality” er terms; few buyers for the 40 million we fail to cooperate in trying to 
seeme d so important before. The homes of the ni nation can interpret solve problems of general concern. 
general feeling has been that they or apply them. A simil: ar example ‘Through the: A standardization a 
were unnecessary if standards de- is the Americ: Stand: ard for gus consumer goods, we can enable e 

fining relative worth could be de- . ranges which also includes per- - other to make a contribution, vital 

veloped. But. the profligate form: ance But inform: ition and as ‘yet searcely impleme nted, 
resources war useful consumers now seems to toward keep ping our enterprise 

put the indiv idual’s | financial get lost somewhere betw een the economy heal 
losses from worthless goods in a engineering department, sound. 
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Text ile 


ars: 
Nor 

time prior to” the actual hostilities, 


there had been a ble wck-out or actual 


distortion of news concerning the the load scale is equal tO of the 


details of the fever erish scientific ot 
tivity within Germ: any. 


order that this: work could 
brought to light and made av available 


W ar II, 2 and for quite some 


dT. Kropf? 


scale and 1 per cent a any nade for immersing the lower clamp 
intermediate load. — The two se: ales and specimen in the liquid during 
for indicating t the load and the the entire test. load-extension 
tension are linear. One divi ision of curve can also be recorded through-- 
out the test on a chart. Repeated 
los ading and | unloading curves can be 


oxtensions heal to can be 


weight whic h is attache 
to the pendulum for : a test. x Seven 
such weights are prov ided to give 
load ran rang s fr ‘om 0 to 1, 2, 5, 10, 20, 


to everyone in the United States, 


number of ‘ican Scientists spe-_ 
cializing in various fields, were e called 


upon to investigate the work in Ger- 


_ many in their r respective e fields of 
specialization. 
| th conjunction n with the study of 
textiles, the subject of textile t esting 
thoroughly investigated. This: 
Work w was s done by a a tes um n of 


Office of the Quarte rmaster General. 
| As members of this team, the au- 
thors 
ing sections tl the items i in this 


very broad “subject. A compre 
_ hensive report of their findings is 
| being prep: ared and w ill be published 
in the n near future. 


TE STING 


— 
The testing of indiv idua al fibe rs 
ip breaking strength and extension 
io. routine procedure in Gere 
many. T he Schoppe r single fiber 
tester, shown in Fig. 1, was 
( used most extensiv ely. It is of the : 
| pendulum ‘type and was skillfully 
43 eloped for routine testing. 
The pendulum is mounted on a i 
knife-edge and when no auxiliary 
‘T weight i is placed on it to obtain a © 
a. | given load capacity, it is in a equilib- 
for any angular position. 
is claimed that the inertia has ees 
kept so low that the precision of the 
| indicated load is 0.5 5 per cent of the ; 


* Presented at at the ss dealin: 1946 Meeting of 
Committee D-13 on Textile Materials. 
__1Senior Physicist, National Bi Bureau of Stand- 
, ards, Washington, D. 
Research Associate, Milton Harris es, 
Corticelli, New York, N. 
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have highlighted in the follow- - ee 


—Schopper “Single Fiber Tester, 


0. 


mm. F or this purpose a small mi- _ 

croscope is attached to the lower = 

clamp. 4 A scale i in the field of the - 

microscope is adjusted so that 


tensions 1 up to 25 mm. , Magnified 
four times, can be measured. The a 
alue of one divi ision of the scale is 
0.2 mm. and estimates to 0.1 mm. : 
extension can be readily made . An 
electrical trip ‘mechanism is pro- 
vided to diseng gage the extension in- ‘displaceme of the two ‘els amps, 
dicator at the instant the specimen | extension of the specimen, can be 
breaks. = = read directly by looking through the 
Specimen lengths: r anging g from 10 “Microscope: and noting the position a 


to 100 mm. can be tested dry, at and a of the reference mark on the scale. 
lengths ranging from 10 to 50 mm. ‘The instant when the specimen — 


be wet. Provision is breaks can be observed from the. 


7 
| 
my 
dj 
IS. 
y 
a) | Tk ube 
d 
e 
e 
d 
O 
; 


i 


however, the interpretation which 


follows was employed for a stand. 
test. 


_ mark caused by a slight swing-bac pore 


of the pendulum. Inet ‘thod of | 


obtaining the extension 1 requires 
¢ careful attention, : a technique 


which _ean, howev er, be readily 


Figure 3, curve OA is observed as 
load- -extension, (to rupture) dia. 
for a a textile fiber. Here the 


| 
O. AB is measured and is equal 


to the work W “expended to break 
fiber. is called “ ‘deforma- 
work.” maximum Work 
W Whie could. done | on a 


af 
About 50 to 60 0 fibers can be tested 
inan an hour by an an n experienced opera- 


tester under an initial tension w hic 


l t -_- theoretically ideal fiber having the 
required weight are suspended from at rupture would be equal to 
end of the fiber while the other at OM MAB. From the foregoing 
end is fastened in the upper ‘he: hal: ince beam exerts the values, a “degree. of achiever ‘ement 
he e speed of the low er clamp, Ww hich the fiber he deflection of V 
usually y driven hydraulically, beam Z is proportional to 
by means of ‘sensitive extension of the fiber. . This 
valve so that the duration of the be read directly | from | — 


test is 20 + 2 sec. This adjust- scale D or it may be greatly magni-— From this point, “the interpre. | 


, is calc ulated, Where 


@ 


* « 
ment is is made by making a few ‘pre- fied optically and read inact: ition employs data ahtalens from 
a ser ‘les of loadin unloading 


i 

liminary tests. A constant time in- a darkened room. The extension 4 
terval for making a test has been — ean also be recorded a ag: against. time. curves applied to a single fiber in Ms 
adopted as standard for tension test- A chs art, ‘placed at D, is oscillated with 
and ing that given in the following ta 
ing of yarns, and fabrics vert tically at a uniform rate and a_ ing that given in the following ts 

Germany. is of the Loading | Applied Load asa pe Applied Load as per cent 


-seriber fastened to the end of the 
balance beam Z records the ext exten-— 


— requirements which differs” _ Step _ of Breaking Strength 


from the standard practice used in against time. The z zigzag Te- Initial. 
textile testing in the United States. cord of high fre uency indicates low 30 
extension, Ww vhereas : a low frequency | 
indicates high | extension. A vari- 
and indicates a variable time rate of Rupture 


extension. From time-exten 


“aa By referring to Fig. 4, a load-ex 
By referring to Fig. 4, a loac “eX 
sion record and from the known n uni i g : . 
form time rate of loading, a load- 


_ tension e is observ ed 


‘ extension curve can be constructed. 7 

The latest model made by Keyl, 
known as “Deforsom,” is provided 
with a valve operated electrically 

- with a valve operated electrica 

which shuts off the flow of water at 
the instant the s specimen breaks and 
includes an optical extension indi- 
magnification | and an 
automatic device for recording the 
load-extension curve of the fiber. 
-Provi ision is also made fori immersing 7 
the fiber in water during : a test to 


which wi s also used extensively in 


Germany, i is of the constant rate of Interpretation of the Load-E 


| 


loading type and is generally known Dia ram: 
as “Deforden.” was 3 constr ructed 


he load-extension curve wasa& 


| 


loading, OC; is observ ed as a thre 


extension Upon un- 


2 2.—Schematic of Krais 
Single Fiber Strength Tester. 


cally a balance as shown echer mat subject which rece iv ceived much thought ‘Fig. 4.—Repeated Loading 
7 and Unloading Extension Diagram. 
in Fig. 2. The load is applied and study by s some of the German * effic 
to one end of ‘the balance by water textile scientists. It was but “defi 
flowing; ing from a bottle M intoavessel many inv volved and complex represents: the elastic or recoverable | 
; extension. The second step of load- 


B: at a constant rate. . The rate is interpretive techniques should have 


_ been worked out. — Many of mS OM: i is then applied r resulting in io 


were useful ¢ only as research tools; the curve CiAs. Upon unloading, if t 
tert 
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"adjustable by the water head H and 
the valves R and A. The: other 


— diag 
— lot 
— 
OM 
— 0M 
— 
1 
— bis 
¥ 

— 

a... 

a 

— 


veloped a special lower re lamp for 


the yarn tester. W ith this clamp 
the tw ist in a yarn could be in- 
creased or decreased and fact 


we Gber, they are referred to as specifi 
‘observ as “OCs, while total work, the specific permanen 


or recoverable extension ja C, Bo. work, and spec ific elastic work. 
x 


qj hese successive steps are continued 
until the yarn fails at load OM at 


ESTIN rel 


A even, Tevers sed in direction after the 4 
snsion OB. arm spec was inserted in the 
4 ‘exter Schopper Tester: yarn specimen was inserted e 


k ith the data ta resulting from the tester. This permitted studying 
abov procedure, an_ interpretive ‘The Schopper yarn te ster was of the effect of tw ist on ‘the breaking 


‘diagram is, “now constructed the pendulum type equipped with strength and extension of yar yarn, ev 

shown in ‘Fig. In this diagram, an autom: atic recorder of loa if only a small quantity: of yarn 

the points are and extension. in the ca case of avai railable. 
plotted from the points of extension the single fiber tester, the yarntester 

Continuous Yarn ‘Testing: 

to OB>, OB;, OB; . OB, forthe Was prov vided with a scale indicating rare 

1g progressive loads OM,, OMs, the extension of the specimen. The German textile 


7 OM.... OM, | The area under this older models were equipped with a —_ has shown a great deal of interest in — 


curve 0. 1B is e equi ual to W or the gr avity trip mec shanism which dis- the continuous. testing of yarns. 

4 work: engaged the extension indicator Consider rable work was done in this 

when the specimen This field and ‘several better known i 


iy 


y vawls were attac hed to the end of a “constant extension to the yarn as it 
é “ver which was: pivoted attheother is passed through at a constant rate — 


end on the pendulum. When the of speed, while the resulting vari-- 


specimen broke, the pendulum could ation in the yarn tension is recorded. 
_ swing back a small amount until the — By referring to Fig. 6 it will be noted — i 

lever made contact with a stop on “that. the yarn is is thre: aded d first i 
the pendulum. his slight motion 4 length-measuring device and then 
® of the lever relative to the pendulum through the first feed roll as sembly. 


‘Fig. 5.—Interpretive Diagram. Pe: ‘losed an electric circuit | and caused - From the first feed roll the yarn is 
passed over a tension measuring and 


it: solenoid to disengage the exten- 


By The strength of yarns’ ‘second feed r oll assembly. 
CBs, ie «By ... for the pro- ae lepends ¢ greatly upon the amount of — From this point the ya yarn passes ov er 


It gressive lo: ads OMs, twis st, and to fac ilitate studying the second length- -measuring device 


a 0M, ... are plotted : as MiG, tin fi effect 0 twist the Scho pper Co. de- and thence to the final take- e-up reel. 


B, il tended until it intersects the line of 


the bre: lo: id at G. 


iikewise, the nonrecoverable ex- 


tension OC2, OC, ... 


|| the progressive loads OM, OM, 
1 OM3, OM, ... are plotted as M, Fi, — 
drawn through F, F,, Fs, and 

i} extended until it inter sects the line | 

| | ofthe breakingloadat 

he area under the curve OGE is 

y equal to We or the work rk recovered. 


The a area. under ‘the curve OFD is 


"equa ito Wy or the work los st. Thus 
a the work Kk lost, We, plus the W ork r re- 


{ covered, We, equals Wa or the 


From. the fore going, the elastic 
of the fiber i in ion is 


terms : as vel ire ur el : — 6. —Frenzel- Hahn Universal Yarn ‘Tester with “Magnetic S Strain rain Gage. 
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7. —Typical Test Frenzel- “Hahn Tester. 


The instrument was so designed 


that the speed of f yarn passage could - vanometer. 


u 
autographic record is direct reading. 


be adjusted to a any value between 5 5 
and 60 m. per minute. Likewise 

‘through changing the feed “roll 

drives, any extension between 0 jand 

40 per cent could be acl hiev ed. 

the earlier instruments, 3, the tension 
as measured by means of the con- 


angular deflection of a 


amplified and recorded by the g gal 


break 10 times in 1000 m. is caleu- | 
lated. = It is interesting to note that 
the | value of this “ten-break fee 


sion’ ’ varies from about 35 per ‘cent 
the average breaking strength for 


RETESTED AT 4 PERCENT ELONGATION 


Fasric Tam 


~The cantileve er anc cir- 


adj j ust ed and w 


alibrated ‘that the resulting 


cuit are ca arefully Ww as usually ‘determined 0 a 


he _ general practice followed 


with this instrument. w as to “test 


successive lengths af yarn with a 


definite i increase in deform: ition of 2 


per cent until excessive breakage 


pendulum. This system introduced ed. During of these 


numerous errors, ow ever, 


the te wai as recor 


*F “the: yarn is 


length that became undesirably through the machine a second time 


long was another occa- study fatigue and various other 


effects. rey examination of the 
left- hand chart. of ‘Fig . 7 will show 


-sioned by this type of tension | meas- 
ring system. 
ov ercome these difficulties, 
tension me measuring system m employ- - 
ing the Magnetic Strain-Gauge* 
was developed. In this system the 


_ yarn passes over a roller similar to 


however er, in n this ¢ case > the link j is a 

tached ‘a calibrated -cantilev er, 
the small deflection of his 

function of the tension. On n either’ 


bending, are mounted two induct- 


ances which in turn are made to, 


serve e as two legs of an inductance — 


junetion with auxiliary electronic 


through the machine at fixed” 
‘elongati ion of 4 per cent. 


| ridge. This bridge circuit, in con- 


an example of a series of runs on a » 
“spun rayon yarn, in 1 per cent steps, 
from 1 to 9 per cent elong: ation. 
‘This same yarn w. as. ‘then re-run 


The result 

of this re-run is shown in the right- 
and chart of Fig.7. As can be w ell 

‘understood, many variations and 


special applications were wor ked out: 


Dietz Continuous Yarn Tester—_ 
This particular i instrument applied a 
constant tension to the : yarn as it 

passed through at a constant rate of 


“4 speed, recording the variation in 


amplifiers, is connected with an indi- — 


eating and recording galvanometer. 7 


In operation, the tension applied to — 


changing» the air gaps between the 
induc tances on each side. This re- 
sults in an unbalancing of the in Say, 


num 


- elongation at this constant tension. 

A length of 50 or 100 m. was passed — a 
through the instrument for a test. 
The yarn from the take-up reel was 

Ww weighed deter mine the 
number, the number of breaks ob- 

served, and the variation in elonga-_ 
tion recorded. | From these data the | 


“ten- break tension 


7 Fig. 8. —Special Clamp for Testing Shear- 


tension 
which would cause the to 


ing Strength of 


= 


2, 


— 
i 
— 
| and permanent elongation as calcu- Li 
ie: 
| 
— - 
tributed Dy y 19 
— 
— 


features as yarns. ~The machine 
eature 

was available in three models, each 

having three capacities. 


apacities were the 
Light 1 machine 


7 50, 100, and 250 ke. 
Medium machine... 
, 250, and 500 ! kg. 


““Buskop,” 
shown in Fig. 8 was m ential 
by Schopper asuring the 
shearing strength of fabrics. ~The 
shearing force was applied in the 
plane of the sy specimen at right angles 
to the length of the ee, | 
ured in the usual manner. To 
q liminat inertia forces: 
arising from the oséillations of the 7 
x= in tear testing, 


ments were made i in W hich a pres s- 


a4 sure-sel nsitiv carbon. resistor 


pattern was: photographed with a 


high-speed camera from Ww hic h 
variation in load as a function of 
time v was obtained as the tear pro-— 


gressed across. the sj specimen thread 


| bythread. 


The methods and equipment for 
ening the bursting strength are. 

of ty two types as ir in the United States. 

In one a clamp i is prov ided for the 


Schopper fabric tester in which a 


yielding which the 5 


specimen is clamped, is deformed by 

application of a pressure until 

‘the deformation i is sufficient to. rup-— 

This proce edure 


same 


in many cases could also be used for 


ABRASION Trstinc 


Jansen Tester: 


Germans develope rotates reverses in 


of abrasion testers for yarns which _ rotation after a specific number of | 


fibers. Jansen tester shown) sive” paper on the > under side is 
schematically i in Fig. 9 is typical of brought in contact with the fabric. = 
several testers which were used | The axis of the rotating member 
yarns. © A yarn, designated ed by Jin makes an acute angle with the sur - 
the e figure, is fastened to two cl: amps face of the abrasive paper. The de-- 
in bursting strength after a 

yarn, design: ated by specific number of rotations and the 
is 4 one end to a fixed “number of rotations to_ produce 
clamp and is is then | passed underneath hole are used to valuate the resist- 

the middle of the first yarn and over “ance to abr 

tw 0 pulleys with a weight attached ‘Mueller Tester: 

to the free end. The two yarns are 

flexed a and abr aded against each 


_ Thed fueller fabric abr asion 


is pice al of the kind in a atr ip 


reciprocating Ww eight Ww ‘ith an 


sive paper on the under side is 


£ specimen. eight is ‘rec ipro- 


cated and forth and abrades- 


applied tension . The > chs ange in 
breaking strength with the number _ 
of rec iprocaNions is measuyed to 
= evaluate the resistanc ce to abra asion, 


eltzien Tester: att 


The W eltzien : abrasion. a 


modification of the Mueller type in 
Which | the is: similarly a 


Fi ig. , —Schematic Drawing of Janse 


other “until one of them 
he of rec 


failure is rec orded. 


_ Schopper Tester: 


contact with a ‘horizontal 
The ; abradant is fastened to the end 


shown in Fig. 10, used most of a vertical 


widely fr ting an oth angle 
many and isthe machine in ‘middle 
stroke and abrades the fabric. 
placing a shallow dish containing 
water underneath the specimen, that 
which is abr aded im- 


| Soe in water the sp 


is s similar to the Mullen in 


al 


een. 
which have been used very generally 
German textile laboratories. 
Since these ‘relationships involve ed 
-algebr: aic and trigo- 
? terms, § 
eloped special slide 


to the calculations. 


January 1947 


Stoll tester, shown schemati- 
 eally in Fig. 11, is typical of the kind» 
in whic th the fabric is 
abrated against: its self. The speci- 


plate, which i is ‘recipro- 
horizontally. The specimen 


folded over to. the ‘middle of the 
plate and then back on itself 
and fe fastened to the left edge « of the 


0.—Schopper Abrasion pper folded specimen 
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rotations. weight with an abr: 


brought in contact with the fabric 


the fabric in. the direction of the 


flexed and 


German Standards (DIN) for 
ib fabries. The specimen is clamped 
“a0 
| Heavy machine... . — 
ia 

— 
Ny 
— 
™ 
a 
. 
— 
q 
€ 
{ 
: 
a4 


13, is similar j in essentials | to. 
M. L T. fold tester. The specimen is 
gripped i in jaws, rounded to a radius 
of 0.05 mm., which bend it back and 
forth 120 times a minute through 


deg. until it breaks. The load 


on falling trips an electric stop 

and the number of bends is 

from the counter. Ww hen this 
device was introduced® data » were 

presented showing tha at, for a given 
° al, there is a linear relation- 
ship between the log arithm of the 


and tension. 


the fabrics for resistance to 
flexing and abrasion. 

I. G. Farben Circular Edge ‘Tester: 


The LG. Farben tester, shown 


"schematically in ‘F ig. 12, was 
veloped to measure the resistance of 
— fabri ics to abrasion at localized edges — 
such y cuffs and collars. The 
specimen is is mounted with — 
over the me tal cylinder A 
specially shaped rims of hard-— 
and polished s steel. A  Separ ate 
setup i is used to apply the tension in 
mounting the specimen. A 
metal ey linder B rests on the speci- 
under a definite downward extrapolated backwards give 
force. The cylinder is | placed theoretic: al fle xing endurance at Ze ro 
“eceentrically w ith respect to cylinder load. The standard procedure for 
A so that the central angle sub-— comparative testing, however, 
tended by the intersecting chord C 'D- use 10 per cent of the bres aking load. 
is 90 deg., , which is the position ‘that. devices have been d 
produces maximum wear. The di- veloped by Franz and He nning® for 
ameter of the cylinders i is 17 mm. 


12.—Schematic Drawing of 
Farben Circular Edge Abrasion Tester. 


- single fiber testing, using a bar carry- 


hey rotate in opposite direction ing ten so small clamps, the fibers 
with a speed of 300 rpm. ™ The test RY being bent at the point of clamping 


art 
is usually made with cy linder Bbare- _ by movement of the bar. The load 
so that the end of the test is indi- on the fibe ors Was applied by a lever, 
Cc ated by an electri 1¢; al sign: rail he which carr ried a 3 wr writing pen 
hole is worn throug 
an d conts act ‘is betw een the ley ver dropped, and the per ne il 
two —eylinders. The to record on a drum. The dist: ance 
from the sti arting point to the begin- 
— to values between 500 and | 2000 g., -_ ning of the record g gave 
and the downward force of cy endurance, of the ular fiber. 
BonAis adjusted to values between 
test is between 20 and 100 sec 
LEXIN} G-EN CE TESTIN 
Closely rel: ited to abrasion 1 resist- 
ance is resistance to flexing. — The 
instrument bu built by Schopper, Fig. 


= ta of 1 new 


. Schop ‘Dauerprifung von Textilien” 
(Flexing En noi he Testing of Textiles), Mel- 
liand Tezxtilberichte, Vol. 17, p. 844 (1936). 
Franzand H. J. Henning, Knickbruchfestig-— 
keitsprifung von Einzelfasern” (Bending 
Breaking Tests of Single Fibers), Ibid., Vol. 17, 


ASTM BULLETIN 


h the sr spe yecimen _ W hen an individu: il fiber broke, 
ne th ni 
mounting the specimen is adjuste 
50 and 500 g. so that the dur: ation of 


in Fig. 


‘ Fig. 13. —Schopper Flexing» 


ariations on viscose 
, there was a heed for small- 
testing of spinning character: 
tics. This as met by a device, 
about the size of a small desk, called 
the “Spinn  taxer,” made 
Rudolph Knote i in Le as shown 
The device has two | 
parts, a small card, requiring 0 only 
g. 1 lb.) of staple, and a ‘single 
spinning spindle. In use,’ the 
staple 1 is given a preliminary carding - 
and removed as a . fleece, and a sec- 
ond carding, from w hich it is re- 
-moved a top. ‘This is then 
drafted ved; spun to a yarn in the | 
ange from 6 to 10 E nglish 


EB. Wagner, Ibid., Vol. 23, pp. ii. 120 (194 


e the flexing 


— is compresse — 
be 

— hi 
t 

— 
bs 
T 
a 

0} 
— p 
bi 
| 
oi 
| 
— 

Fig. 14.—Spinn Taxer, 


(cotton count). he brea iking ber r he tuning.control w as cali- othe ethod, the R: apid Lanometer, 


strength of the yarn so produced is brated the frequene) y. From measures ‘the area of a bundle o 


compared w ith the breaking ch, that fibers ina a square wedge, under 
of similar y is, the ‘could be found. standard pressure, as shown i in Fig. 
from comparison materials. The device was calibr: 

_ fre 4 mpar son als. d as brated by cutting 5. 
é “Spinn taxer” can be used to ‘study Staple length w as usu: ally” deter- 


the effect of twist, or of lubricants rayon, poke an accuracy cy of 3 to 4p per pres in the combing device. shown 


applied to the staple. The yarns cent was claimed. methods de Ki Pig. 16, was deve by 
produced were somewhat lower. Alterna atively, the methods de- 
utilization of the inherent strength veloped for r wo ool could be used. 

the individual fibers than stand- ‘These w ere two: one, the projec- Suter- W ebb Sorter 
i: large scale le spinning, since stand- ~ tion of a large number of cross-see- cotton, or the Suter Wool Sorter, is _ 


ard production usu: ually gives from * ‘int the hinging of the t two banks of 
to 55 per cent of the fiber s strength, | a Ageia ¢ ombs so that the upper b: ank can be 


but the ‘ “Spinn taxer”” gives only pressed down into the lower, reduc-. 
about 45 per cent. ertheless, ing the sorting interval half. 


SHRINKAGE AND CREP P ING 


EASUREMENTS 


constant care of each of the measurements i in Ger- 
rayon pl: ants wi as the ‘mi ainten: ane = at n sta Age, as well as 
uniformity of staple. A large 
tion of the personnel and space of oe ; 
‘the rayon kk \boratories was us taken venient device va- 
7 this control work. As nearly g of yarn shrinkage was seen in 
could be obse rved, how vever, the several laboratories, consisting of a 
interpretation of production . control from which ten yarns coul ld be be 
appe: wed to be intuitive, rather th: hung, i in \ front of a wi cross- 
being: ‘systematized in the control- 
chart methods which the A.S.T. M. i te: about 2 m. high, ‘with ‘the yi 


pee 

to introduce in this coun-- i hung for initial dry observation in 

the upp 


ery rayon laboratory was filled by a ‘frame carrying a corre- 


‘equipped with knives and torsion Fig. 15. —Rapid Lanometer. number of -giass tubes 
balances for of denier. which +h could be raised to immerse the 

The staple was combed a _tions on son the screen (the standard seo- yar wns. s. After a suitable 
stretched across a stee anvil, for X- period, glass tubes could” 
ample, 2 cm. vide. Two knives S. ac ked down again and the 


rated by a lever er ‘cut out the sta- | length. obser rved after dryi Ing. 


ple at the two sides of the block. 


en 
of 50 for we eighing to 
determine denier. The "same 

~ method was often applied to con- 


( Jne of the few electronic instru- 
ments seen in German textile labora- 
tories was an from 
land, namely, Gonsalvy de ic e for 
determination of denier on an indi- 
vidual filament. 7 This | used “the 
basic law of the violin st ring, that 
the frequency (piteh) is is dependent 
7 Fo the length, tl he mass of the fiber, | 
and the tension on it. . Single fibers 
: | were attached to the element of the | 
loudspeaker unit, which ¢ could be 


3 uned until resonance was seen in the | . 
far die Bestimmung der Festigkeit und 
der Einzelfasern’’ (A Modern Apparatus for Meas- 
urement of Strength and 13 (1043). of Single | 


Fibers), ‘Ibid Vol. 24 8 16.— Johann sen-Z Zweigle Staple Length Tester. 
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Another device w vas we Il adapted 
to observation of creping 


load yar ns Ww ith as 


weights, increasing from one elev er to 
the next. The creping b: ath is hl 
raised to im merse the yarns. «Sc yme 


some are less than the creping ten-— 
and from. the Ary of change. bel 


‘indica ates the creping tension. 


4 third device, to study shr age 
from the point of vi iew of yarn uni- 
formity, w as seen 
laboratory y at Krefeld. 
device was recently by 


of the weights stretch the 


W eltz zien 


similar 
9 per cent NaOH, cold. he 


tendenc 


After| After | Afte 
Wash,| Washes,| Wash,| Washes, 
per per | per 


per 
cent cent cent | cent 


After 
5 


Resin 
A technique of estimation of swell-. 
ing by dyeing was also used which 
was carried out as follows: a 


_ or soluble ma material is removed from 

the fabric by appropriate 
tion. ti is then soaked in sodium 

hydroxide solution of 12° Baumé, 8 


Eyre? England. yarn is uniform: wetting of the p piece 


wound under constant tension onto 

. cylinder where it is marked by a 
resistant ink in a straight line drawn © 
of the cylinder. T 


cylinder ag gain. The markings now 
a ‘spiral, because of shrink- 


age, and \ 


f the 


picture in Germany, methods to im- — 


- rayon occupied a position only sec- 
to methods of production. 
leading idea was s that if the sw yelling. 


of rayon in the wet state could be bers 


prevented or diminished, di 

age in washing and abrasion om under 
moist conditions w ould be reduced 

and the useful life extended. 
standard method of measuring swell- 
ing was in terms of water re tained — 


after centrifuging gz. The essential 


points of this method were: _ wet- 


ting out for min. in distilled 


water plus wetting agent at 20 C.; 
centrifuging: in a basket 
ata specified centrifu igal acceleration 
(600, 000 to 800,000 cm. per second © 
“per second) fe or 2 2min. ‘The decrease 
_ in swelling was calculated as the dif- 
ference in retention betw een un- 
treated and treated material, div ided 


variability along the y: arn 


is reve ealed by variations in — pitch — 
time varies with the size of the piece 


_ alkali is very important and can 
improv ed by addition of a wetting 
agent. The fabric is rinsed in w arm 
and cold water , acidified in dilute | 
formic acid, rinsed, and dried.  Itis 
dyed with 0.2 to 0.5 per. cent Sirius 
Gis 
light blue. B, i in a ratio of goods to 
solution of 1:20 to 1:30 with 0.5 
Igepon per | liter 5 St to 15 per 
salt, at a tempera rature sti arting a at 40 
-C. and continuing to boiling. The 
from 30 to 60 min. 
A ing, rinse, , and and dry. 


After the e- 


-lungsverfahren auf den Gebraucheswert Zellwol- 
Hemdenstoffe ’’(Influence of Different 


: ishes on the Serviceability of Staple Rayon 


_ prove the strength and durability of ee 


Ibid., Vol. 22, ‘Pp. 633-635 (1941); 
pp. 395- 399 (1942); 


vol. 23 
Vol. 24, pp. 129-135 (1943), 


Vo I. 25, pp. 378-380, 396-400 (1944); Vol. 


20, 

= 


a 


4 


by the w water uptake of ‘untreated 


material. Typical values resulting: 


3 


“Testing of Yarns and Fabri 
72, p. 179 (1946). 


The dy compared 
ainst standards dyed by the same © 


procedure, which have had their de- 
gree of swelling determined by the 


other ‘method. An eight-step 


from no swelling resis stance to good 


swelling resistance nce is jused. | 
THE Ww oF Fasrics 
“interest i in the warmth of clothing, 
but the judgment of Herr ‘Sommer, 
head of the textile division of the 
-Materialpriifungsamt in Berlin, that 
the me: sureme nts “made did not 
represent a definite physica 
tity, is certainly | justified. How- 
ever, | there are several points of in- 
to workers fre om the 
is the use of wind 
— to introduce the effect of moving air. a | 
The most elaborate of these mot | 
tunnels was probably that of 
heels at Munchen- Gladbach, 
shown in Fig. 17. The illustration 
shows the test. cylinder, wrapped in 
cloth, ‘standing on top the tunnel. 
test area is 1 sq.m. Although 
higher w ind velocities ‘oa be 
tained, usual working speeds 
owe ere 5, 10, and 20 m. per second, or 
11 to 45 mph. Other work- 
ers used. lower ve locities or made 
attempts ‘to 1 reduce turbuler nee 
around the test cylinder by stream- 
lining it. 
In gene eral, the cooling curve 


= 


as” 


Beer 7 wing, taken from a study by Wag 7 t 
— traction. In this, a bat! nig 
j 
s 
= 
3 
t 
= 
| 
- 4 D 
| ‘i 
— 
tl 
|. 
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used as the basis for ‘comparison. - effe ‘ct on the current was followedon = Any person or organization ma Ly 


Renamer proposed that the factorsof recording ammeter. The largest propose or request astandard. This 
‘kness and porosity should b “changes of temperature w ere proposal or request will be referred 4 
considered by comparing fabrics in served with filament rayon, and to one of the specific technical sub- | 
terms of the equivalent air lay er, smi aller changes the ‘more hairy the committees of DNA. If there is no 
which he defined as the product of surface. subcommittee in the field in ques-. 
thickness times the fraction. of the > tion, it will be referred to the sub-— 
yolume of the fabrie which is oce u- Gr ERMAN STANDARDS | OrGaniz. committee in a related fie ‘ld oranew 


"pied | yair, ‘TIONS specific subcommittee ill be 


sta andard method of measuring ypical | of ‘the situation in other formed. After -sube ‘ommittee 
thickne ess is necessary for or such countries, many indepe nde nt ste and- has prepared a tentative stand: ard, 
parisons. Sommer proposed for the ardizing agencies h: ad sprung up it is published in various trade and 
andard approxim: ition to the origi- during the course of the years in Ger- __ scientific public: ations (the Melliand- 
thickness: of the fabric. that many" and while they were all seri-  Textilberichte being one those 
should be measured at a pressure of ously endeavoring to contribute to used in texti iles) inv iting di discussion. 7 
0 g. per sq. em. (0.142 psi.). The the cause of standardization, the After these discussions re esult i in 7 
general standard pressive for such situation was quite echactic. agreement, the final draft sub-- 
measure ments, as ‘speci ‘ified in DIN _ In 1917 the first attempt to unify mitted to DNA for approv al. W hen 
3801, was 50 g. per sq.- em. pr of the e agencies began, and finally approved by DNA, the sts andard is 
over an area of 10 sq. em. (1.55 sq. November, 1926, the resulting g assigned a number and issued as 
in. was sexpressed Deutscher huss e.. V. Deutsches: Industrienorm or DIN 
ssbetween took form. — T his organization, attempting to popularize the use 
10: and 100 g. per sq. ¢ m. since it w as ‘identified as DNA, consisting of a__ of DIN, its actual significance as an 7 
found for many fabri ics that the joint ‘committee made up of repre- abbreviation for Deutsches Indus- 
thickne Ss was proportional ‘to the sentatives from the government, _triernorm w as placed in the bac 
“logarithm of. the “pressure: the from the m: anufacturers s, and from ground, and the abbreviation as 
| range of pressures from 5 to 300 g. a consumers of _ manufactured | representing “Das ist Norm” was | 
sq m. The usual devices for products, w was the final authority on popularly 
measurement of thickness were di: all German Standard. The German Textile Standards i in 
indicators with dead- weight : —— _ Associated with DNA were many _ their final form, although earlier re- 7 


tion of load. 


suborg: anizations who concerned leases followed a somewhat different. 


Testing the e Effect of Cloth on and fields. This subgroup partici- letters DID and follow ed by the 
= was very broad, even includ- andard “number A had 
z A device for & comparing t ma cect ing the Army, N avy, and Air Corps. 
of different surface characteristics on The functions: of DNA can be 
the sensation of warmth was seen at; broken down into five primary cate-_ 
Glanzstoff, Obernberg. device Definitions—Offici: ul approval of 26 nations. 
had been developed by the definition of technical concepts, Some of the DIN’s s have been avail- 
rayon department, n connection abbrevi in the United States for v arious 
with abraded rayon yarns, in at- 2.“ Dimensions and Tolerances— industries. Those covering textiles 
tempts to make the ‘fils ment Dimensional standard and toler- the most recent issues 
on more character of of commercial been collected since the war 
and are being made ava ailable to all 
those interested through the United — 


‘measuring it resistance reryofgoods. 
Acknowledgment: 


mometer. Current suffic ienttomain— Testing Standards—Standard 

tain the grid at body temperature. methods. ‘The authors w ish 

was let let pass through the grid while it Safe Pre ce Stand: urds— opportunity t to acknow and 
was exposed to air. hen a piece of Machine » and equipment « operating press their appreciation for: the 
| fabric w as laid on ‘it, the grid was and maintenance codes. major contribution “made to this 
cooled, the more so the smoother the The evolution of a standard fol oa york by their teammates and their 
Reartace of the fabric and the better lo ws the approximate course (over- associates inthe Armed Forces, with-_ 


thermal contact. This the s sake of illustra- out which this would been 
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“perme sable 

a necessary basis both for the : 

sorption: test? and the sodium 


mi uwgnesium sulfate test. lt is also an 


pore ‘space i in: aggre 


of conerete expose ed to frees 
‘ing and thawing. Because of the 
dependence of the absorption and 
ate soundness tests on the 
a 
the agg! regate, it is reasonable to 
pect a positive correl 
results of two tests. As 
so 30 does loss in the 
sulfate Ss 3 test. Information 
that correl: tion \ was recently pub- 
lished by \dams and Pr 
Bs petus: for the inv estigation reported 


here came from— 
~The present inv estigation is b: 


eo on magnesium sulfate soundness and | 
absorption: tests on 409 samples of 


fine aggreg gate from the New Eeng- 
land, North, ‘and Middle Atlantic — 
d to Central Concrete 
aboratory, Mount Vernon, N. Y., 
for routine tests, inch luding— five 
during the period 1942— 1945. No 


7 
consideration 


cycles of the magnesium sulfate test, | 


Most of the range of miner alogical 
and lithologi eal omposition at 
might be expecte d in natural sands 
¥ in these states is represented. a re 


INVITED, for or the at- 
tention of the author. Address all communic a- 
tions to A.S.T.M. Headquarters, 1916 Race St., 
i Geologist, Concrete Research Division, U. S. 
Waterways Experiment Station, Corps of Engi- 
_ neers, U.S. Army, Clinton, Miss. 
Standard Method of Test for Specific Grav- 
ity and Absorption of Fine Aggregate (C 128- _ 
42), 1944 Book of A.S.T.M. Standards, Part I, 
3 Tentative Method of Test for Soundness of 
Agaregates by Use of Sodium Sulfate or Magne- | 
sium Sulfate (C 88 —- 44 T), 1944 Book of A.S. 
bs M. Standards, Part II, p. 1332. Laieee a 
ae ‘Andrew Adams and Horace A. Pratt, 
eh arison of Absorption and Soundness Tests _ 
Maine Sands,”’ Proceedings, Am. Soc. Testing — 
Mate. Vol. 45, p. 771 (1945). 
§ Before the war emergency, War Department 
; specifications for concrete aggregate required ten 
4 : a cycles of the magnesium sulfate test. During 
the emergency, the five-cycle requirement was 
adopted to shorten the testing period. as 


£4 


_of p eab space in 
umount. of permea le pore pac fied in order of amount. of inherent 


ation betw een 1. Low: Unwea 


_ Stone, schist, 


-ten-cycle data are included.® 


"Cot nds 


Mather’ 


ranitic sands (quartz an .d feldsy yar); 
sands i in which shale and sands stone — 
are major -constitue nts; sands. con- 
taining schist and gne iss; and s sands 


made up of qui feldspar, and 


2 ne 


mer ntral Pen 


Test Re 


msylvyania 
a and M aryland gl ae 
Boston: | Maine and New 
shire, easter n Massachusetts of 


‘Buff alo: estern New Ww 


ow 


limestone. A few manufactured 


dolomite and quartzite sands are 


included. 


he major constituents of the 
natural sands can be roughly ¢ classi- 


= 


“¢ per meable pore space: 


single 
and feld- 


th 


mineral grains (quartz 


wets 


de 


compacte 


= High: Unweathe red 


Natural weathering will tend to 
licanite n and open the structure of any 
of these. In anufactured sands, 


incipient frac turing - during process- — 
ing may raise the effective perme- 


able pore space e ‘bey ond that inherent — 


in the unprocessed rock. 
A: lhe sands considered are div ided | 


into groups ac cording to the Engi- 
districts by which they were 
"submitted for test. The classifica- 


tion is a geographical one. District: 


+ 


Philadelphia: Eastern Pe 
vania, southern Ne w Jersey and 

iy Prov idence Rhode Island 
small represent: ation 
Syracuse: Ce mtral New York and 


n tier. of New York. 


- 


T est Pr ocedures: 
The absor ption test was mi ide 
S.T.M. 
‘led Cc 128? except that a sepa- 
rate | 500- g. sample was used for ais 
“determination of absorption. onl 
The Magnesium sulf: on nd- 
test was made and results, cal- 
culated accordance with the 
S.T.M. Ter ntativ re Method C 
Ww ith the following exceptions ae? 
a l. The temperature of the sul- 
fate solution was maint ained at 
2. The spec ifie grav ity of the “a 
fate solution w as alwa ay s adjusted ki 
to L. 295 


3 dd 


now 


= 


~ 9.08 
“PE 


1.05 13.08 6.05 17.06 


a 

* 
. . 

19.05 2105 


January 1947. 


lz ‘elation of Abs 
_ 

it 
= 
4 
eathered 
s of fine-grained o 
q ot 

| 
x : q 
. 
— a 
— 
| — 
= pistrict. N= 52. 


— 


* 
and Pre att | in the study of 62 Maine 
ia sands‘ were considered of espec ial 


inte rest. subjected to further 


“The gr: ading of a sand is not 
whe n use ed st atistically 
the results: of ‘the absorption 


test for estimating the soundness.”7 


Fig. 2.—Distribution of Fine <zregate Samples—Boston = 


Meitecneeete Interpretation of the Correlation Co- 


s 


o study. he points ¥ will be taken up 
The high rositive corre ‘ls ation 
of a sand with mi \gnesium sulfate 
may e estimated very close rom a 
= 
2 


1.08 1308 18.08 1708 19.05 


€ 


a. 
o 
| 


i 

Phe cor efficient of simple linear 


7 


relation, r, measures the degree to 
h ations of two. fac ‘tors 
fall on a straight line. ~ When all the 
observations the line, 


pe 


TESTE 


Se 


0205 08 ‘ii 14 17 20 23 26 29 32 38 38 equals +1 ‘or when the 


PERCENT 


_ servations are so scattered that any 


AMPLES 


in 
line is as good as any other, r equals 
= _ When the v alue of the correla ation 
cocfficies nt is known, the amount of 
2 — variation in one factor due to varia- 
tion in the othe (coe flicient of de ter- 
305 $05 708 905 Hos 308 15.05 1708 19.05 21.05 2308 28.08 27 2905 i mination) may the 
‘Fig. —Distribution of Fine Aggregate Samples— Buffalo District. Nai the other (standard error of estima 


mi ay be The 


| 
hr. in ‘sulfate so ution, the s sable and ant results rou-- tween the corre rel: ation coefficient 
were dried at it 105 to 110C, for 6 tine t testing, Where both ing of and the cocfficig at of determination, q 
| in an lectrie oven: equipped ‘time and re produce ibility of results = tween 1 the cor-— 
ed with an electric blow “are impor | relation coefficif#+ and the standard 
As st: and: lard procedure, t two runs: Points of estimate, ar not simple 


6Op. cit., conclusior 4 
7Op. cit., Pp 774. 


4 , No. " 30 and 1 retained on No. 50 


sieve was also assigned to the frac-— 


‘tion passing No. 50 in the original 


02 05 O8 ty Zz 23 26 29 33 
‘gr: ading. Since that date, the frac PER CENT 


“tion passing No. 50 has been re- 
| 


te 


study to conform with pi 


AS.T.M. standards. present, 


the. AS. 8. T.M. 


garded 1s having no loss. 


of tests made prior to October 
15.05 (705 | 5 


194: 3, ere 1 “recalculated 


Ll 


~ 
fo 
| 
L. ak A, 

2 REE 

‘ai 

i! 

‘a 

i. 

— 

"a 


linear relations, as Ti ‘able will: 


TABLE I.— RELATION BETWEEN CORRE 
LATION COEFFICIENT, DETERMINATION 
COEFFICIENT AND STANDARD ERROR 


Correlation | Variation Remaining 
Coefficient, | in a Due Error in Pre- 

ce Between a | to Variation | dictingafromb, 
 andb | in b, per cent percent 


TES 
a2 


re “720 23 
CENT) 


0.00 | 
99:5 
0.50 2 


95 


— 


SULFATE LOSS” 


UMBER OF SAMPLES 


N 


ser ribe as significant” whe m the 


a a higher « one than would PER CENT 


by chance. The division be- Fig. 6.—Distribution of Fi e Aggregate. Samples—P 


cu 
tw een chance oceurrence e and “ sig- es 
nificance” is | based ‘statistical 


probability; where the ‘division 
made i is a of indiv il — 


4 
4 


ABSORPTION 


in this paper. that 


scribed as “significant” correspond — 


probability of chance occur-— 
rence of 2 or less in 100; coefficients 


bed “surely significant” — 


6083.08 505 705 13.08 18.08 1708 19.05 2105 2308 2808 2708 2905 3105 3305 36.05 

The test of “significance” employed was the ues PER CENT 


coefficient, r, to z, and use of the standard error of | = sot 
This was preferred to the standard or the «Fig. 7- of Fine 1e Aggregate Ss Samples— Syracuse Dis District. t N= 


probable error of r because it is a more reliable 
for small samples and high values of r. See > 
Workers,” Oliver and Boyd, Edinburgh and f sample i increases, the vs alue ne ces- be without being high 
and Anne Roe, “Quantitative Zoology,’’ for ‘significance” deer ases. 


Graw-Hill Book Co., New York, pp. 237-242 


TESTED © 


_A summary of the test data con- 
‘sidered here is given in Table II (ab- 
sorption) and Table III (magnesium 
sulfate losses), and Figs. 1 to 8. 
compare the relation betw een 
_ absorption and sulfate loss 1 in a | 
‘ da ata with that found by Adams sand 1 


4 


val all tests (Table IV). 


Consideration: of these 
coefficients shows that, for the seven 


districts, values range from +0.302 


5.—Distribution of Fine Aggregate Samples—Philadelphia District. lowest range in absorption and sul- 
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TABLE IIl.—SUMMARY OF TES DATA— ABSORPTION. 


‘Dis of Variation 


Standard 
Deviation, 
per cent 


§35 
604 
710 
910 
587 
(0.656 
0.760 


Samples 
Tested 


Mean, 
cent 


Baltimore. 
Boston. 


Philadelphia. 
Prov idence 
Syracuse. 
All data.. 


A. 


losses 0 r I, was computed for 
It should also be remembered that data. 


failure to ite ures the extent to which 
in sulfate losses 


absorption. 


“TABLE III. —SsU MMARY OF TEST DATA—MAGNES 


Standard 
Deviation, Coefficient 
per cent of V ariation 


. 839 aa 
457 


percent 


5.82, 
2.96 
8.19 
4.61 
4.49 
88 


District 


Baltimore 
joss and absorption. Four) ‘(Balti- 


Boston 
3 
more, Buffalo, New Y ork, — 


New York 
cuse) show a higher corre ation than 


*hiladelphia 
Pp rovidence 
‘ 
ims Maine (data from Adams 


‘TABL Iv —conr F ICIENTS OF E 


Sses is asso 


coe ient 


oefficient of = 


Josses (from re gression), 
standard deviation of sulfate losses, 
= coefficient of simple linear correlation. 7 
For discussion, see Albert E. Waugh, ‘‘Ele-— 
ments of Statistical Method,’ McGraw-Hill 
Book Co., New York, pp. 418-420 (1943), 


ie York 
Philadelphia. . 
Providence. 
Maine (Adams and Pratt). . 


ABSORPTION 


in 


308 8.08" 7.08 " 
605 (708 19.08 21.05 23.08 25.05 2705 2905 NOS 3305 3505 


Fig. 8. .—Distribution of Fine Aggregate eer —Seven Districts. N = 


= 409, 
1947 
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Absorption Range, 
—spercent 


each grot group p of i 
‘This value, equal tor’, meas- 
is determined by 


rediction nm of Sulfate 


Sulfate Loss, Range, ‘ 
percent 


| 
» Tested = 


a It is apparent that i in all 
but that of Prov idence, variation in, 
absorption. ai accounts ‘for a large 
a ps art of the v ariation in sulfate losses. 
two “cases (Buff: alo New 
York) it accounts for a little pana 
7 per ce ont of tots al vari: a- 
tion. The remaining variation ean- 
not be accounted for statistically 
on the basis of this study, but 
should, ally, be due to a 
bination of several al ¢ MUSES: litho- 
logical | variation, nonre nrepresentativ e 
‘sampling, and errors | in testing. 
Loss from 
he coefficic ats of de ter- 
mination shown above, it can be | 
that estimates: of sulfate losses 
based o Jon n absorption values should be 
“fairly accurate in all cases but the at 
of Pp rovidence. Regression equa- 


tions, or equations of the lines: of 
] best fit, 


nao 


Cc ases- 


Absorption: 


rom 


and the standard errors sof « 
resulting from their use, are 

shown in Table V , The equations 
are plotted in Fig. 9. Inspection 

of figure shows that several 
itions (B: altimore, Buffalo, New 
York, Syracuse), all of high statis- 
tical respectability, will give 

sider: rable variation in re 

¢ CORRE LATION ABSORPTION VERSUS 


“2 
Coefficient,r 
868 

807 


.774 
0.806 


Significance ance +7 


Surely significant 

Surely significant 

Surely significant 


Surely significant 


Surely significant 


Not significant 
losses. 


Surely significant — 
Surely significant 
Surely significant 

sion equations, there are two statis- 

tical aids. One is the coefficient 


666 


869 
810 


Con 


we 


‘sulfate 

determination, which led to the 

. that the “equations | for 
Baltimore, Buffalo, New York, Syra- 
cuse, and that for all data should 


give accurate re sults than 


those for Boston, Philadelphia, and 


Providen: nce, ‘since a larger pereent- 
of the variation sulfate 
losses depends on ariation in 
absorption in those cases. Another, 
which leads to ‘similar conclusions, — 


is ‘the reduction range of. esti- 
mated sulfate | losses (the ratio of the — 


“it 
‘ 
UM SULFATE LOSSES. 4 
7 
\ 
4 
— 
variation in sulf ate 
mate in abs ) met 
4 
— 


BALTIMORE =-010¢ + 610 x 
2-BOSTON 280+ 35) x 
3- BUFFALO - 42'+8 38x 
4-NEW YORK Y= 079+5 20K 
5-PHILADELPHIA’ Y= 151+ 419 
86+2 
-SYRACUSE: Y= O13+814x 
ALL DISTRICTS Y= 086+5 78x 
Q-MAINE'!) 1654600010 % 


SS IN MAGNE 


= 


ig.‘ Lines for Relati 
stand: of estimate to the 
standard deviation of sulfate | losses, 
expressed as a 
Reduction in 
of Estimated Sulfate Losses 


P 
Prov idence 


use 


five be pst quations, ms 

‘choice depends on complex non- 

statistical considerations such as the 

; lithologic al ns ature of the sands in-— 
volved. . The Syracuse and Buffalo | 
groups are mi ade up of sands 

whie fragments: of se sdimentary 

rock— k—shale e and sandstone espe- 
ally—ar are ‘major constitue nts. The 

New York ‘Baltimore (also_ 

Philadelphia) groups ine lude such 
sands, but the pre »domin: nantly quartz 
granitic sands are also very im- 
portant. The Boston group in- 
all the conststue nts men- 


distriets will give an over-all idea 
of the rel lation be tween absorption 
sulfate tests whic may be ex- 
pected in the northeastern United 
‘States, but it will not necessarily 
be accurate for any one suite of 
a Figure 10 shows the distribution a} 
“of: 2031 samples of coarse and fine ag- 
_gregates by absorption | ranges, and 


the percentage of unsound samples 
7 Taken from C. E. W uerpel, ‘Aggregates for 

Concrete,” Open Forum on Processing 


Methods, Circular 25, Nat. Sand and — 


IS 
ABSORPTION, 


soundness ss W sulfate losses 


UNSOUND SAMPLES 


per 


pe 
cent all of f the r regression 


of Fi ig. but tha at for 
Prov wvidence wo ould ‘predict t sulfate 
losses of more than 7 per cent at 5 
ey cles; ig. 10 shows that 47 per 
of such “aggrega ites 
Even in ‘the 1 Y range from 2. 0 to 2.5 5 
cel 
of the. are sun on nthe 
‘basis 


—| 


20 25° 
PER 


in " eases. 
individual case s—spei ‘ifie 
gregates for specific uses—thi at con-— 


Sumers and produce rs are both con- 
red witl 


E E V.—REC tESSION AT IONS E STIMAT 


= 5 


 Distric 


Standard Error 
of Estimate 
of Sulfate Loss 


Baltimore. 
Boston 


New York. 
Philadelphis 


a sls in per cent, and 


X= cent. 


‘in each ral ange. 


7 


fe Relation Be tween ‘Sulfate OSS 
Per Cent Passing No. 50 Sieve 


-Criteri: a for 


more than 7 per cent at 5 eyel ‘les. or 
‘more. e than 10 per cent at 10 cycle 


TOTAL NUMBER OF 


of Maine sands’ the 
correlation b tw een sulfate loss 
| and the correlation between sulfate 
PERCENT UNSOUND' 23.4 Tossa and percentage passing No 
pen ten? || sieve were low, but the probability 
chance occurrence in a samvle of 
was less than two in 100, so they 
were: considered significant. How- 
ever, in the multiple correlation of — 


In the 


ao 
oO 


> 


=... 
LEGEND 
UNSOUND 


LOSS AT 5 CrcLES OF 
er, 


Mg SOq TEST 
| sulfate losses with absorption, per- 
centage passing No. (50, per 
centage passing No. 100, it was 
demonstrated that the two 


factors were not significs ant. 


In the present study 
ticipated that a higher 
between cumul: ative 


3 


aod 


0-05. 0-25 
05-10 15-20 OVER 


att was used. Further, was 
antic ipated ths at ina larger sample, 
the multiple correlation of sulfate” 
losses with absorption and cumula: 

e percenta ge "passing No. 


sieve ve might ac ROOTES for more of t 


PERCENTAGE O 


2.5 
05-10 15-2.0 OVER 
ABSORPTION, PER CENT 
‘Fig. —Distribution of Sound and Un- 
sound Aggregate Samples Grouped on — 
Basis of per cent Absorption. — 
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ES OF SULFATE LOSS FROM ABSORPTIOD 
Boston Brovidence.... 86 + 5.78X | 2 8093 . 
| 
Mu 
| 
| Pa 
— 
Y) 
— ‘tic 
— 6o}— 53.0 
om 
‘| 
— 


variation ate -losse than sie ve confirm the low but signific; 


either s simple corre lation. get. y Adams Fi  Statis tical analysis of absorption 
the large st possible represent ation, 


data from: all districts were in- ‘only 3.2 


cluded (409 tests per cent of | the variation i in | ‘sulfate: United States 


Multiple correlation inve olving loss can be explained by variation: shown that: 


three: or more fac tors is a measure in cumulative: percentage pas sing In the region considered, 


| assoc No. sieve, ‘the fact can be of high correlation exists between ‘val- 
penden nt factor (arbitrar arily chosen) little use i in estimating sulfate loss. ues obtained from these two tests. 


the other factors, where all vary. ~The work of Adams and Pr: ‘att The strength of the correls ation 


Partial correlation ‘involvin three sup vorted by the multiy nle correla- 
ar tial correlation g three sup} I varies from area to area within this 


more factors is a measure of the tion, w hich "shows a very region. 
association betwee nm any two, ith improvement over the simp! e cor 2 In the | region as 60 


the othe ‘constant. ~The ation of absorption and sulfate to 65 per cent of the \ variation in 
mechanics of both multiple loss. The apparent as assoc iation ssulfi ate test results is attribut: able to 


© al correlation nece ssitate | absorption ‘and cumulative per- 


variation in absorption. 
computation of simple cor relation centage passing No. 50 sieve is 3. The relation between these 


coeffici ients between each pair of duced to insignificance when the types data, expressed as 
factors include wl Simple, multiple, =" of sulfate loss is removed. = regression | “equation, can be used to 
Consideration of these — estimate sulfate loss. Reliability 
‘int sulfate loss, Oss, al ab- fore confirms Adams and Pratt’s the estima will depend | on the 
sorption, , and cumula ative percent- finding that the grading of a sand is comparability the sand whic 


age passing siev ve, are shown nots significant when, used statistically — is the subject of predic tion to the 


=f _ cwith the results of the absorption = of sands on w hich the predic- 
test for estimating sulfate losses. In tion is based. 


Simple Correlation ‘Data ‘individu: al cases and within single 4. Use of the g ge 


deposits s, howe the influence of loss = 0. 86 + 5.78a, 


Sulfate loss versus absor tion: grading on sulfate test results can 
I = “perce ntage absorption, will 


| 8065 (surely significant) st. import ant. Samples of ‘indicate sulfate losses of 7 7 per cent 
Sulfa sus cumulative percent- t 


No. 50 sieve: r = ‘one sand in two gradings have re- 


= 


= 


780 (ox, significant) peatedly _bee n te ested in this labo-_ 
Absorption versus cumulative pe ‘reentage atory . amples ‘of this sand with 


passing No. 50 sieve: r = —0. 1342 grading of concrete s sand con- 


sistently show highe losses in the 


Sulfate versus us absorption and cumu- ] arger sizes remov to meet the criterion for a a specific material, 
090 = of Masonry sand satisfy should be noted “that statistical 
sieve: = . 8096 (sure si 

nificant) the “same sperifications. This ef- prediction is prediction for over-all 

fect is brought about by two causes: ‘be havi ior, not for behavior in indi- 
first, the indiv idual loss by the larger v idual cases. . It is the individual 


‘fra actions (ret tained on Nos. - 4, 8, and aggregates | for speci- 


versus. cumula- e e 
percentage passing No. 50 sicve y fic ‘uses—that consumers s and 


‘Maker than the 1e logs by the fractions are both concerned with 


tant: 8026. (surely 

significant) retained on No. 30 and No . - The Vv ariation in amount pass 

Sulfate loss versus percent- sieves; see cond, within the limits ine No. 50 sieve in a sand is 
age passing No. 50 sieve, absorption permite d by any | srading pecifica-. 
constant: r = —0. 1191 specihic st atistically significant in affectin 


an increase in cumulative per-— the relation between absorption 


centage passing No. 50 sieve ‘mes ans joss in the magnesium sulfate test. — 
50 sieve, sulfate loss con- 2 dee cre This lack of statistical significance 
r = +0.0162 (not significant) 


‘The simple and partial -correla- one will 


IE 
. 
5) 
has 
q 
7 
a 
— 
| 

= 
| : shown less than 7 per cent loss in | 
— 
| Absorpt 
a> 


Ten utdoor Exposure of 
oatings on Saturated. 


Past 


would as sudde nly grow cor re spond- 
‘ingly wider, deeper, , farther 
apart; and the layer thinned be 
abruptly, the acks would | 
_ The author has exposed coatings outdoors on asphalt-satur 


tests on filled coatings have been =" on small, | ‘rigid - 
* ‘iia panels, usually in the Weatherometer for relatively short periods, 


_ and have indicated that nearly all fillers improve the weatherability of 
ahah, some fillers more than others. _ 


dec 


abruptly grow cor respondingly finer , 
ated felt tee ap- 
ten These tests indicate that rs sti the flow 


and» narrower and closer together 

(see Fi igs s. 1: 1 and The author was | We 
also impressed, on the one h: and, by 


ING 

: the total a bsence of flow in some 

a alts and, on the othe hand, by 
the alternating cycles of accelerated 
and reti arded flow, and of alter ne uting 
THE summer veloped i in other uspha at different 
1935 the author spent a month in checking, and ert se: asons of the year and at different 
the southern s es_ studying the show no by the diffe rent types of as- exposure ages and that left their: 

phalt used in built-up roofs after permanent imprint on the surface 
NOTE—DISCUSSION OF THIS PAPER Is _ ifferent periods o exposure, as we 
INVITED, either for publication or for the at- 
tention of the author 


of the roofing much as the tree pre- 
marked difference es in those sents a of its in the 


have tendency to flow or sag w unfilled; that fillers 
not seem to improve the erack of coatings 0 of higher softenin 


Address all communica- 
tions to A. S. T. M. Headquarters, 1916 Race St., 


Presented at the Forty-Ninth Annual a 
Soc. - Testing Mats., 


Lloyd A. Fry Roofing: 


24-28, 1946. 
1 of Research, 


For invariably as the laye er of the crac stresses ex- 
racks ae on both the 


Ss coat- 


January 194] 


— — +4 
a 
a 
1 
. 

q 

i 

“asp 
alu 
Pea 
— aye 


cussion, 


lay there for the moment more or 
less inert. " Instead, the real activ at- 
ing agent for chain 


jing and the felts by wind and vibra- 
the pli bility of a bituminous 
roof As at its minimum) ; and 
stretching and blister- inducing 
effects of trapped ai ‘iad ‘slowly vapor-— 


izing ‘moisture (es specially in hot 
weather when the limpness and 


two rather important factors” 
that are not sufficiently taken into con- 
sideration in construing them [Weather- 


ometer tests], and yet which do markedly Ww ould he uve ‘appeared perfectly 

affect weathering resistance. One of harmless, but which by virtue of its 
these factors. . .is ...Wind stresses. very mildness proved the panel’s 

derness of bituminous roofing is at vibration, which may open up numerous undoing; | for being too gentle to 
its maximum); and the deateuctiv e ‘hair-c racks” in the coating layer, espe- ‘wash off or even disturb those elec- 

— exerted. by the cally: during the winter season the troly tic salts, rain or sprays” 
corners of warped, or bulging, or ‘roofing is more or No wy vould have so readily done, 

- matter how inherently sound a coating merely kept ‘them just sufficiently — 


waying roofboards, or by the roof — 
ewaying may be...if vibration. . should ‘crack 
Me - moistened to s start them actively on 


deck’ failure to supply adequate that coating and thus expose the 


support. saturated felt to the weather, fairly quick their corrosiv career. This illus- 
¥  « is quite likely. . _ trates how intricate are the com- 
i ail ests on Coat- _“There is another factor that is probably binations of factors that nature con- 


EATHEROMETE TESTS ‘Coan ‘In the Weath 
er- 
Act aluminum panels;. . .yet in actual service, 


trives to undermine our works, and 
how hopeless a task it must 


_ times be to figur e out in advance a 


1 be _A comprehe nsive series of expo-_ ‘they are applied usually on asphalt- got of arbitrary conditions and ex- 

tests to study these weathering posure cycles in a man-made appa- 

i reactions in a more methodical and am convinced that there is a big differ ratus like the Weatherometer, that 

in the behavior of asphalts on metal 
comprehensive m: inner appeared 


biy a For thi and their behavior on fabrics th: at have the possible 
highly desirable. For this purpose poon impregnated with asphalts.”” itions involved in actual weather- 


the Weatherometer “might ing, and, fin: ally, how seriously we 
seemed the logical apparatus; but Last fall, a somewhat similar may sometimes be misled by weath- 
While” tests there ith hs ave an un-— of view was prese nted by no less an on mi teri: if ok 
doubted value, it was concluded that authority than Mr. . Ketteriag,? | 
since in that instrument the films of explained how ‘inconclusive ¢ certain 


asphalt are applied on smi all, tests on pane Is 4 


‘peatedly ‘same unvarying 
-eycles of brief hot and cold, wet and trary to it was not the = Wi 
dry periods, the | W eatherome neter intense heat. nor the ultrav iole trays si iderat ions as the foregoing 
could not in the nature of things be of the sun that did the most damage prompted us, in the summer of 1935, 
expected very closely simulate | to the panels, nor was it moisture to prepare our series of outdoor 
ther conditions prevailing in the: nor air, a certain combination of. posure tests: panels Is ¢ omposed, 
great nutdoors. For asphalt in particular phi ases of each of these not of metal, but of a a layer of 
actual al roofing serv ice is applied, not. and other ‘unanticipa ited factors for phalt-satur: felt, over which 
on a rigid and» v vibration- free metal which no provision could well have spread a coating or film of a large 
‘surface, b but on a flexible, | yielding been made in the usual weathering number of | different roofing as- 
and (in a storm) swaying, twisting, apparatus. The first in the phalts—f filled and unfilled, fluxed 
and quivering felt base, where it is destructive chain of reactions had native asphalt, petroleum 
subjected both to much more €x-— been, to be ‘sure, the baking effect of | -phalt, both of the relatively low 
treme ranges of temper: ature and to the hot sun that hardened the film _ softening-point type such as used» 
much longer and more violently and thus destroyed its power to ex for hot- -mopping in built-up roof 
fluctu: ating cy veles. of weather, than _pand and contract fast the construction, and of the relative ely 
prevails in the W eatherometer: ; for ae metal itself, as a result of which the high: softening- -point type employ ed 


it may h: ave to lie for weeks or film had finally cracked open. in the manufacture of ready-pre- 


| months baking in the full glare of That alone, however r, would hav eC pared roofing. To permit of about 

the: midsummer Sun, or rigidly en- been only” ‘potentially harmful. the same freedom of movement in 

eased in an alternately e spanding Moisture, too, the second factor, | - these panels as can be anticipated 


and contracting sheet of solid ice, or was nec “eSSary ; but again, not any ona regular built-u -up roof, it was de- 
‘Weltering in shallow pools water cind of moisture would have been: not to nail but to cement these 


ffective—not rain, for instance, nor to f 


4 The same reflections were ed -aspray; for these (as could be ‘sur 
mised from Kettering’s 


old w at our Madison, IIl., 


fied by the author some eight” ye: 
marks) would hav e tended to w wash Plant 


| later, in his discussion of a ——e. 
“presented at an Annual Meeting o 


“deposits of salt, a ‘third factor, the at piece of No. = 5. asphalt saturated 

Bituminous Material—Effect of Operating Vari- rag felt, about 14 by 14 in. , was 
ables,’’ Proceedings, Am. Soc. Testing Maw., Vol. F. Kettering, ‘‘Address,” A.S M. 


p. 1154 (1943). 
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plate 
hined steel ‘be ars, in. th rie ck, bolted 


this: sheet of satu: ated felt 


ports, and whose lower or knife 
Ce edge, for the entire distance be- 


clearance of. 040 0. 045 in. 


the top surface of e felt. After: 
cooling, the sheet was trimme d 
approximate ly square-foot size 
~ and was ceme nted to the old asphalt — 
roof deck previously referred to by 
of an asphalt plastic cement 
troweled out over the roof in a con-— 
tinuous layer about js in. thick, 

7 after whic h the sheet or panel was 


reste on the two al de sup-— 


tween these two supports, had a 


d seit aling, 

the patterns of checking and 

crac king, of these wide ly differ ‘rent. 

asphalts when exposed side by side 


In the summer of 1938, another 


free from foam, the poured over group of panels was prepared, simi-— 


le arly onstruc ‘ted ind ceme nted to. 


the old ‘arehouse roof dec at 


the exposure of the rg 
‘Was more concrete than that of the 
arlier one—namely, to determine 
how the improveme in weathering 
resist: hance imps arted to coatings by 


few n new types of filler th: at were | 


(roughly equiva’ ale nt to a iF ayer of 2 25, the under consider: ation would 
‘Ib. of. asphi lt per 100 sq. ft.) above | 


comp: are with thi at of a filler that we 
had | een employi ing “successfully. 
order to m: ake comps arison 
as reliable as poss sible, most of the 
mixtures of asphalt | and filler were 


prepared in the laboratory, using 67 


p per ‘cent of the latter, and follow-_ 
the compounding proced- 


pressed smoothly into that layer, ure in each case—that is, always 


‘ional il ustic ceme nt 
res of 
Z worked up against the four edges of 


face » moisture from penetr ating un- 
der the latter or into the saturated 


shee t forming its 


tests. of course, to study 
methodic ally and from their incep- 


tion, the per iodic -eyeles of fle 


U Arkansas = | 
Filled Arkansas 
Unfilled Arkansas 
Filled Arkansas © 
5 Filled © Arkansas * 
6. U nfilled Venezuelan 
7 Filled 


enezuel: in 

Unfilled | Arkansas ‘Fully 
Unfilled | Arkansas Fully air-b slown 

iat | heat 
Filled Arkansas Fully air-blown 

Unfilled | Arkansas Fully air-blown 

Arkansas Fully air-blown 


Arkansas 
Arkansas 
Arkanss AS 


Unfilled 


Venezuelan 
Filled Texas- 
Unfilled 


 Venezue lan 


_ Venezue lan 


No. 


@ Figures in parentheses are 
Vacuum-reduced and ‘partis 


The prima wry objec of this series 


Semi-blown? 
Semi-blown? 
Semi-blown® 

Semi- blown? 
Semi-blown> 


Fully 
Fully air- -blown 
Fully 
Fully 
Fully 
Fully 
Fully air-blown 
Fully 


ully 


F ully wn 


maintaining the mixture at the low-_ 


est possible | tempe rature comp: atible exposed to the w eather for between 
the felt, so as to prevent rain or sure with satisfactory fluidity , and only” 


long enough to dissipate the fo: 
complete ly and yield a ‘a smooth, 
‘sheet of saturated fe It, coated with | 
the unfilled asphalt, vas included 
eac ‘h set of pi oated wich 
- the blends of the ut aspha ut with filler. ir. 


‘om ‘uum-reduced (of about 40 pene- 


tility), and (c) fully air-blown as- 


divided between co: patings of unfilled” 
cent, by we ight of the former and and fille d as spha containing five 


“Discussion 
tot: 24 pane 1s, from bot h 
935 and 1938 is 
cussed. in this paper. A brief d 
scription of the 24 is found in Table 
from which it will be noted that 
“there ire. included _asphi alts” from 
different sources. (Arkansas, 
Bite as, Te ‘xas-V) ene ezue ‘lan, : and 1 Vene- 
an); from three different ma 


fi facturing processes: (a) straight 


cand over 100-em. duc ‘tility), 
(bj 


partly air-b blow n (of the type some- 

times refer 1d to as semi-b 
about 30 penetration, Ff, 
softening point a and over 10-cm. 


phalt (of about. 20 penetration, 
softening point and 3-em. due-— 
tility). It will also be noted 
the pa anels hi ave bee ‘n about equi uly 


differ ‘rent types of filler const ituting 
— between 33 and 38 per cent of the 
weight of the filled asphe alt ; and 

finally, that these panels. have been 


fille 


5 and10.5 yr 


sho 


Table II gives a detailed deserip- 


tion of the five fillers These 

fillers were all of rather fine grading, 
nT inging from 89 to 97 per r cent pass- 

ing the No. . 200 sieve, and came 

from five dit erent — 


mite, limestone, oyster she ll, green — 


COMPOSITION OF COATINGS APPLIED ON 
60 


acuum-reduced 
acuum-reduced 


air- blown 


air-blown 
air-blown 
air-blown 
air-blown | 


airblown 


air- 


ax. 
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TABL E II.--FILLERS IN COATINGS APPLIED ON : 24 MADISON PANEL s. 
= 


Peach Bottom 
‘Blue Black 


‘oy ster Shell? Green Slate 


Dolomite 


Limestone 


Percentage P assing 
Sieve 


micron (No. 200) “4 50 micron (No. 0 5 98.5 

micron (No. 100) 74 micron (No. 2 7.2 

“mic ron (No. 50) 49 micron (No. 100) 0. 1 2. 3 19 « Se 1.5 

100.0 | “100.0 100.0 100.0 100.0 


The products following fillers enumerated in T: able 2 of Strieter’s Report:* 


ve Dolomite No. 2 | Limestone No. 4 


Slate Flour No. 1 each Bottom 


| ¥ 

Flour 


- @ The powdered oyster-shell filler consisted mainly of jagged, needle-like particles. 


of 


ate, and b lue-I ac ‘k slate odient div idin g the unfilled on all three panels disc losed 

these five (that is, all but the oyster coating into three portions and | pre- — appreci: ably poorer pe ‘formance on. 

she roughly corres spond in source wing each for the test as follows: part of either of the two un 


Tn his inv vestigation, Striete r had filled and unfilled asphalts would 
adopted the plan of adding just. be equi ally soft, we h: ned the 
‘enough softer asphe alt to those coat- filled” asphalt by 7- -hr. heating at 
| ings in which filler was to” be in- 400 F. so the at the filled and unfilled = 


corporé ated, so tha it the filled coat “asphalts would be equally h: ard. 


ings would still” have the same course, subjecting the ‘unfilled 
softe ning point as ‘the unfille In coating to this long heating proce: 
that w: vay he was able to elininaie. ev en though - done with constant 
fro his exposure studies those stirring and care to avoid local ove 
factors th: it might have been. intro-- heating, there was the risk of im- 
duced if the filled co: atings | had chad pairing to some extent the coating’ s- 
subst: antially higher ‘softening nt for a ‘normal 
point, and correspondingly harde showing against its filled counter- 
consistent ney, than the unfilled at the pi art. erthe less, since the 


start. original: unheated and unfilled coat- 


In our own blends we did not — ing w as being included as a blank, © 
follow that. p! an, but used the same 


and gr ading to four of the more com- 
€ | monly wed of the fillers listed in Line ‘Treatment of Asphalt || 
8 Strieter’ exhaust ive report ona | Point, deg. 
similar wei athe: ‘ing study; and asa — =< 
d | ms atter of interest there is show n at. Second Portion | No. 9 Same unfilled asphalt, heated 7 hr. at 210 
the: foot of Table e I which | of the Third No. 4(a) Original unfilled asphalt, 65.7 per cent, 
rom the foregoing di ats it will he filled materi: rials in comparison: with 
of softening | the filled co coating. This was the 
W FEATHERING IOR or Fu LLY h 
unfilled iting with softer : asphalt more ‘unexpected, as we had hee n 
bef fore adding the filler so that the 


aaa in the past with the uni- 
formly better showing of the filled 
asphalt as ¢ compared with the un-_ 
filled in the We: itherometer, as as well a 
-as with the uniformly g greater 1 tough- 
ness of the former as comps ared with 
the latter when tested either in 
briquet form for for impa wct resist unce at 
low temperatures, or in the finished _ 
shingle form for s sh: atters ability by | 
slamming at norm: al temperatures. 7 
Under the circumsts ances, we coul 
‘not help co cone luding at the time that 
any points: of superiority that the 
‘filled coating should rightfully have 
shown might have become masked in 
_ our exposure test by such untow: ard 
it was felt that the behavior of the factors, for or example, a: as the unavoid- 
asphalt in the unfilled and latter would permit of due allow- able differe nees in lay er tl ickness 
filled state, so the at the latter could ance being made, if. ‘tha at became that we had introduced in the coat- 
be expec ted to be slightly | harder necessary, for : any adver erse ( effec ts of ings on our panels, and the marked 
and higher in softening point than the he: ating trea tment. effect that such differe nces do have 
the former a) However, in our first : Fortunately, the weathering be- the appearance and pattern 
set of “panels exposed in 1935 hi ivior of the he: ated : asph: lt proved (or size -freque ney) the 
(Table I, lines 8, 9, and 10), we to be, in gener ral, sufficiently close to. cracks, ¢ as briefly explained in the 
attain about. the : same effect. as at ‘of the origin: il material to mak opening paragraph of this paper. 


Strieter’ had done, through the such allowances unnecessary. | Sur- Consequent! y, when in the 
risingly enough, howeve care of 19 se 
Tests on Fileq gh, r,acareful mer of 1938 the second series o 


Coating Asphalts,” Journal of Research, Nat. during the ensuing years pane’ Is was started, ‘in which many 


Bureau Standards, Vol. if 63 (1938). (RP. 
of the of checks: more unfilled filled _aspha 


107: 


January 1947 a 


J 
7 


= 
| 
99.1 
j | | |] 
— 

— 

i 

| 
i 
— 
— 
— 
q 


Panel No. 2 ‘Panel No. 


Panel No. 1(a) 


— 


Vacuum-reduced 
facuum~- -reduced_ Vacuum- -reduced and slight and slightly air-— 


Fal 1330 1450S 165 
Specific gravit a .328 : .32 “a. 
ype 
c oating thickness, in. 035 043 
Exposure, yr..............] 7 5 


WwW ere be ing inc luded, we still had no In the ‘fully y sir-blown n ‘aspha 
“doubt but that the average per- it was observed that the two unfilled on surf: ace to the 
formance of our samples w ‘ould Texas-Venezuelan. coatings cracked much though under a m: ignification of two or 
point: to th e definite superiority of ‘more markedly than the four unfilled three diameters many of these hair 
the filled over the unfilled and we Continent coatings, though the filled found to be definitely open. What 
Texas-Vi enezuelan coatings appeared | to our mind is particularly significant is that 
concentrate mainly sas a study of the = ‘show less ane king than those same mid- _ while the blue- black sla slate flour ur appears to. 
ontinents. All the  mid- Continents have ‘markedly improv ved the resistance of 
_relativ merits: of the various fillers showed very fine hair-c cracks, too fine to 
the filled coatings only. readily discernible except under m: wgni- ing, the various fillers we have used with the 
it will therefore be interesting to fying glass; but what appeared significant > mid- Continent coatings do not appear to 


quote from our progress reports on was that the hair-cracks in those of them — have reduced substantially the amount Y= 


these panels in chronological order, © that were filled were not appreciably bette a 


since these reflect. the ly daw n- than in those that were unfilled, in On the photogr: aphs just taken, 
ing realization that the “unfilled the case of the one filled with powdered ‘the acks in the mid- Continents. 
coatings w ere in many cases” hair-era crack Tot so re: adily visible to the naked eye, 

parently holding their own -against to be less pronounced than the but hand- magnifying glass reveals. 

reat that there is not much choice in general 

jar first report, dated ’ During the interval as between ‘the green slate 

93, 1939, a little over & a year after oe nd of March and the present time, the dust and the | limestone, and that in fact 

trends already described have been ace ‘none of three fillers (except perhaps” 


the 1938 series of panels had been eentuated. It is now quite clear the oyster-shell) shows a measurable reduo- 


exposed, as italiciz~ naked eye that the unfilled Texas-Vene- tion in the extent of hair-checking in come 


he coatings are cracked the worst of parison with the unfilled coatings.’ 

the entire : series, and- that the same coat- 

= ings filled with the blue-black slate flour 

(filler E) have cracked the least, w hile th the On Nov r “19, 1941, a 

could be no : nm mid-Continent ‘coatings, both unfilled and han years after, our | 
observable till about March of this year. an intermediate position, 
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ra 


the Texas-V enezuelan coatings to 


q 


“cracking o7 or r checking in the latter. 


4 
168 

4 
4 

‘ | 
— 
_ 

— 
rig 


report was made on them of the thought in in author’ s mind somewhat more w idely spaced) 
reading as | follows: contrary to their showing by cracks ‘s than the unfilled. 
et 


1939, certain significant trends impact test at = F. by the slam 


that the Texas-Venezuelan unfilled room “temper rature, and by had exposed for 10.5 yr. 
coatings were the worst cracked of the lot, ‘eatherometer test on aluminum the second series” for 7.5 yr., that 
the two filled Texas-Venezuelan coatings — panels, unfilled coatings, when ex- they were all given another really : 
posed | to. actual weathering condi- thorough inspection and; 


were the least cracked, w hile the mid- 

2 were all intermediate 

tions on roofing sheet on an actual photographed. These recent pl 


betwee n two extreme s—that is, all 
pasate — roof deck, may vy not alw ays suffer by togr: raphs_ are shown in the 
were very ‘much like ea ach other, with | 


apparently difference bee comparison with their ‘filled counter- ‘panying pane Ils N os. 1 to 10, 


ar t. e, supplemented in the case 
“During the past. year, how ever, the During the. subsequent war ye ars the earlier group (namely, the No. 


_ two filled Texas-Venezuelan coatings that : only cursory inspections were made 4 series) by the photographs ti ake i 
held up so well previously began these panels. The general im- after 5-yr. exposure. 
fail rapidly, developing numerous deep, 
long cracks which made them in my 
opinion, “rank worse (re ather better) 


pression gained from those random Referring first to the No. 
inspections » however, remained as Series of panels, and taking as our 
mid-Continent filled before, tha it the filled Texas-V ste andard of comparison the cracks 
According to the Weatherometer, the mid- 2uelan coatings, which had started the original unfilled coating 
Continent filled coatings should roughly | ‘& fail abruptly betw een the second + show n on the left (panel No. 4), we 
be twice as durable as the unfilled. Yet third years, we ere. breaking note that in contrast the cracks in 


the outdoor exposure panels, after ‘three dow n r rapidly, th: at the filled the heat at- hardened coating shown 


years, still indicate the filled and the -mid-Continent coatings, while not center (panel No. 4H) are 
filled mid-Continenis are about the much different the unfilled, deeper but farther apart, while 


The foregoing | comments show ow ere if anything de veloping some- in the filled coating shown on 
_dlear!s wider and deeper ‘(though right (panel No. 4(a)) are in 
Panel, No. Panel No. Panel No. 4 (a) 
= Filled 


Asphalt 


Type 
Source 


Penetration at 77 
_ Melting point, deg. Fahr.. 
Duetility, em. 

gravity ‘at ‘60° 
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-anel No. 


Filled 
P 5(a) 


No. 5 No. 5(a) | No. | No. 


- Penetration at 77 F 
Melting point, 
Ductility, em 


No. 5 (b) 


Panel No. 5(c) 


Grade 
Fully air-blown 
Arkansas 


deg. Fahr.. . 


Specific gravity at 60 F 


Filler 
Per cont by weight. 
Coating thicknes 


Exposure, yr. 


some areas still deeper and farther 
apart, and in other arez as much finer” 


closer together, than in the 


cl to 
other Panels; ; but. that ati 


areas containing either very fine ‘This could re adily explain the 


s ac ks or none at a all are present in 
all three of the p: pt panels. he s sig- 


of these ‘observations. is ou 
areas i in 1 it s howi ing ‘fine, closely 
‘spaced cr acks. On the other hand, — 
ready been pointed out in the first the center panel, since "gene ral design of the crac 


~ Bearing in 1 min d wh hat has al- 
"paragraph ot this paper—that cracks 
become individually wider and far-— 
r apart as the thickness « of the 
g layer increases, and nar- 


can conclude from 


three p panels that the coating thick- 
ness of the left two was on the 


Pow 


several thie k 


quite thin, 


numerous abrupt vari: tions in the 
frequency pattern of the cracks, in 
that panel and the numerous smi ull 


greater average thickness of coating: 
than ¢ either of the other two (0. 061 
in., as against 0.054 and 0.042 in.), 
should be expected show, as it 


“rower and closer together as it de- a does, somewhat wider and farther- 
spaced cracks than the others by 
uttern of cracks dev eloped in the reason solely of that greater thick- 


— ness s. This i is borne out, in fact, by 
sudden ni rowing and “closer 


i 
whole fairly ‘uniform while that Spacing of the era uC acks ‘the 


_ the right varied considerably . Fur- 
thermore, ‘since the right panel, 


spite of its w ide variations in that 


respect, had the least average thick-_ 
ness of the three (namely, 0. 042 in. 


as against others 0.054 


> it is clear tha at t among its 


0. 061 i in. 


_ corners of the center panel, where it 
is clear that the coating had thinned — 
All in : all, therefore, differ- 


ences as do appear in n the } pattern e) 
the cracks on the three panels can 
apparent! arently be completely accounted 


areas there 
must be a large number that are 


Filled 

Panel No. 6(a) 

) No. 6 No. 6( 

Grade 
‘Fully air-blown 
Arkansas © 


for as due sc solely to the v ariations in 
coating thickness that ine 


than those on the other two pane Is. 


4 


of 
areas of about equal thic -kness hs ave 
the same pattern ‘of wide, far-spaced a5 
er: wks, are as of a about equal 
thinness have the same pattern of 
“fine, closely spaced crac ks. The 
k network, 

the other hand, and the appear- 
a ance and ge neral ¢ ontour of the 
. oe asphalt at the lips of the individual | 
seem to be Vv irtually the 
same in all three. On the whole, it 
_eannot be said that any substantial 
difference in the resist: ance of the 

- three coatings to spontaneous crack- 

in has been show n. Tn othe 

words, and contrary to reasonable 
expectations based on past labora- 
tory tests, neither does heat- 
hardening of the asphalt in the 
center seem have | de- 
“creased its resistance to spontane- 
ous cracking in | actual | roofing ex- 
posed outdoors, nor does the addi- 


| 
— 
— 
a 


tion of filler to t the asphi alt. in the to 8, inclusive, ‘this differen ewas 
right psnel se 


the | first three years of 
However, in, ihe more re- 
cent inspection of 7 J5-yr. 
panels, a fe w ve ry interesting. a and : 
significant trends did “appe: ary , as 

duction of 4 or 5 5 points in tra- all pane ls were in ei illustrated in unfilled panels Nos: 
tion and the increase of 6 to 8 se way and the coatings were all 2, and : ; 3, and thei ir r filled counter- - 
smoothed out with the doc ‘tor bl: de 


P 

m to have increased -unfortun: ate ly “not de ‘termine at. 

that resistance, to any perce eptible ‘the e time the specimens were pre-- 

red, becat of the re ure of 

pare pressu 

Stated more concretely the 


in softening point, when effected la pa urts, Nos. l(a), 2(a), 2(b) , and 3(a). 

eithe r by heat-hardening or by y the a justed to the same clearance e,we A glance at the illustrations will 
addition of filler does not seem. to. should be justified in assuming, show that in every ease the three 

ave affec ted the er: ue ‘k resist ance: the time be ‘ing and until this as- unfilled layers had slid to some ex- 


sun nption can be verified by actu: al tent, that a as s a result of such sag- 


asurement W hen the pane ‘Is ring they hi ad thinned out in small 
uly. removed from the roof de¢ ky areas here and the and whe re so 
that the diffe erence in average thie k- _ thinned oF out the coating laye r had | 
‘ness as, betwee the “unfilled and finally we: athered more less com- 
filled coatings was. negligible pletely ay, exposing» the” felt. 

those anels also. This is cle arly v isible i in 
Bearing these No. but similar though “smaller 

‘mind, we might at first. be tempted | hes of felt just be 


to conclude that the unfilled. eoat- made out. in photogr: aphs of 


of the co: ating: as asphalt to a sufficient — 
degree to be reflected clearly by any _ 
ration in the basie crac king pat- 
tern of the asphalt involved oe his 
particul ‘ular thought h: as a bearing 
our evaluation of the | other panels” 
exposed in 1938, in which no 
te mpt ‘was made to obtain p: wity in 
penetration and s oftening point 


between the. unfilled | and the cor-- 


responding filled asphalt. ing had had the better of the fille Nos. 1 and 2 2, especially with 
Let us now ex: umine- the photo- resistance to sponta aneous crack- the aid of a magnifying glass. 
= graphs of. the other panels (Nos. 5 5 ing. Nevertheless, , in view of On the. other hand, the ‘four cor 
to 10, ‘inclusiv As in the case “fact t that the differen betw een the responding filled asphi ilts,on panels 
No. | 4 series” previously dis- two groups in that. respect. was but . 1(a), | (a), 2( b), “and -3(a), 
cussed, frequently see in slight, that in all fairness at 

produc tions sh sharp cha langes in the les ast some small allowance should | aw ay of the aspha alt. It seems 
pattern of the cracks for the slightly harder ‘cles that while the two 

mi unifestly corresponding. that, fin: ally, there is as. yet no | 

definite proof that the thic kness not le an an 


= show not a trace of ani weathering 
; hie of the panel to another, sistency of the filled | coatings, and 
in the coating thicknes he 
improvement in the crack resis- — 


ts 
th at must have in: adve rte ntly be en at least some of the filled layer ‘rs on 
= tance of the fully air-blown as 


introduced when the specimens were the yet unmeasured panels was not 
‘ucted. Judging eac he pane | greater | ths an th th: at of the unfilled, it phi ults, they had been able substi iun- 
a whole, however, one innot would perhaps be safer to conclude tially benefit. those of the lower 
help concluding that the cracks in- that the cracking resistances. of the softening point. The only logica e 
‘the filled ‘coatings are ne early filled and unfilled coatings were ‘explanation this phenome 
every case inclined to be somewhat approximately on a par . There is seems to be that the main service the 
wider : and more > pronounced t! than in- ‘no doubt, however, that the filled fillers performed was to. to stabilize the — 
the unfilled. C08 atings in panels No Os. to 4 asphalt (that is, retard its move- 
This trend cannot well at- /10(a), inclusive, f failed 1 to show any ment) and prevent its flowing out so 
tributed to the degree of harde ning: greater resists to. spontaneous thin in pl wes as to pe mit the de- 
effected by the addition of the filler, © — eracking than the unfilled, as had structive effects of weathering | to 


since th: at is ge ener ally no grey ate antic ipate at the start of the netrate through its entire depth 
those points and thus destroy it. 


‘than in the 1935 set, “averaging a 23.6 exposure test. 


point drop in pe netration and a | Where, however , asphalts of higher 
F. increase in softe ening point, so a Wea RATHRRING Be As- ‘softer ning point were used that did 
tendency to cracking due solely to -PHAL TS OF Le WER SOF TENING flow or sag, even when unfilled, 

t iat effe fect should be expec ‘ted to be this import: int service of the fillers 


no more noticeable in the 1938 than have hitherto would not be ealled into. play, Ay, and 


the 1935 series. As to the solely the fully air- “blown 7 the unfilled” produc t would there-— 

a parative e thickness of the laye uyers of —asphalts, it will be ree called that we iw in many cases behave about as” 

unfilled and filled coatings, thi hi ad exposed panels "straight. satisfactorily in actual w 

point was determined i in the ¢ case a _vacuum- reduced _ and artly air- as the fil led. 
panels Nos. 9 and 9(a), and Nos. 10 blown asphalts also. Owing to the is true that whens filler’ 
and 1 10(a), the difference in thick- greater fiow and self-healing powers — employ ed (which cor responds to 

ness as between the filled and un- these latter two groups of cos Strieter’s No. finely ground 


filled coating layers in the two pairs | “a ings as compared with the fully air- ie Peach Bottom slate flour, which ae 
referred to being negligible (0.041 as * blown variety, checking and crac k- been proved by his Weatherom . 
against 0.039 in. in 1 the one pair, ing not deve elop in them : and panel ‘ests 
0. O47 as against 0.049 in. in the 


other). In the case of pane ls Nos. clear: trends could be observed during ¢ © ffi ent fille rs, yiel Iding g place only 
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Pon 


the mid-Continent filled coatings.” 


is 


7 filled, and i instead he had found no— 


_ clearly me sasurable difference. Ac- 


years in the filled 
practically no cracking took place | 


in the latter; but between the 
second and third years the Texas- _ 


enezuelan coatings in w hich that. 


“filler had been used (we quote 


again from our report of November 


to fail rapidly, developing 


long cracks which made 
them rank worse (rather than better) than 


is, th erefore, barely possible 
‘(though such a hypothesis ‘is ad- 
vanced only tentatively) that even 
when tt the ‘most efficient fillers are’ 
employ oyed in coatings that naturally 
have no flow in service, and even > 
when these fillers retard the 
formation of cracks for given 
period—say, three ye ars or more by 
the -aluminum-panel test. a8 
ducted by Strieter and two or more> 
urs when exposed on saturated 


felt. in the open air—eventually the 
- stresses built up in the filled coating 


do break loose, doing so perhaps the © 


4 more r apidly in view of their 


‘ceding 
crack ‘the asphalt lay er open to 

possibly an ¢ even more marked ex- 

tent than characterizes the unfilled 
layer. This raises the: stion 
Ww hether -Strieter’s s outdoor- exposed 

aluminum panels, i in which the more 


efficient fillers were represented and 


| 


which had consequently not as = 
revealed any considerable degree of | 
cracking at the end of the 3-yr. ex- 
posure period, were allowed to re- 
main | outdoors thereafter, and if s so, 
whether of ‘them developed 
later on any ev vidence_ of rapid 


breakdowr n  somew hat similar to. 


that Ww hich eventually appeared 


panels Nos. 9(a) and 10(a). 


Conctusions 


been by his 
findings during Madison ex- 
| posure tests. He had expected 
find a definitely greater resistance t to 
‘cei in the filled than in the un- 


O. G. Strieter! (pr resented in 


— 


reached by Mr. Oliensis that the ad- 
di 


form). —The conclusion 


t 


~ 1 Research Associate, . Asphalt Roofing ier 
‘Bureau, National Bureau of pe Wash- 
ington, D. 


January 


a. tions, and on panels prepared within 


enforced confinement, | 


use 


tually, the difference, if any could 

be “cone eded to exist, appeared 
the safer conclusion w 
doubtedly be that the filled showed 
no superiority over the unfilled. 
The author realizes, however, th 
before e even this ‘more conservative 
conclusi lusion can be generally accepted 
as sound, a 1 great many ex- 
posures in _widely separated loca- 
narrower thickness and other toler- 
ances | than those exposed at Madi- 
‘son, should be started and 
under observation. 


In the meantime, however, ‘the 


| that ‘such 
do exist as here reported, 


momentary halt should not. be called 
to the growing insistence on the u use 
of more and more filler in coatings 

ready roofings, and while 
promptly initiating additional com- 
prehensive i inv estigations t 
further in the ‘matter, 


the present. requirement for filler in 


fi filler by tempor: arily 


the three AS. T.M. 


‘than ol liga itor y. . That modification: 
could be made. by merely” omitting. 
fr om the pre esent maxi- 
minimum requi irement cov er 
ing the per cent by weight of 
‘mineral matter in coating, 
and inserting the clause “that. may 
be” before the e word “ compounded” 
in the middle of the second ‘para- 
graph, in Specifications 
for Asphalt Roofing Surfaced with — 
Powdered ' Tale or Mica (D 224 


F rentative Specifications for 


t Asphalt ‘Shingles ‘Surfaced 
Coarse Mineral ‘Granules. (D 225 


44 and Tentative Specifications 
for. Asphalt Roofing Surfaced with 


Coarse Mineral Granules (D 


‘ie of the coating asphalts to 
cracking see ms _justified 


DISCUSSION 


experime sntal evidence presented. 
ion of fillers has not improved the it i. The discrepancies between th 


outdoor exposures and the labora-— 


ASI 


slig ghtly to favor the unfilled, though | 


for asphalt roofing, so as to m: 
of filler optional rather 


™M BU LLETIN. 


in due course, we establish that 
fillers, contr ary to the > findings here 

a reported, do i improve ready roofings — 
a under er actual exposure conditions, 
can always reinsert a suitable 


hand, if the tes s findings should 

be corroborated by future inv vestiga- 

tions, the minimum requirement 

could be omitted | permane 

that the use of filler, » while not for. 

bidden, would be option: il rather 


Some time after this: paper had 
been submitted to the Society for 
pu blication , and as if emphasizing 
the need there indicated for recon- 
sidering the resent provisions for 
filler in the A.S.T.M. specifications et 


asphalt a sample of 


raises the question whether a smooth-surface roofing from 


an unknown manufacturer that was 
being curre ently promoted in the 
Colorado territory. was received in 
author laboratory for test. 
On analysis, the coating was found A 


to ) contain 48 yr cent of a filler con- | 


The filler had 7 7 per r ce nt of 200-mesh- 
Pen ‘some 12 per cent of 100-mesh 
mi ateris al; most of its balance e was 60 
and 50- mesh. 'T he use of such 
sand as filler in coating would n no 
doubt be frowned upon by the large 
majority of roofing manufacturers, 
and yet it is significant that in 
spite’ of that, the sample of roofing 
in question _ complied with every 
single provision of the present speci- 
‘fications for Asphalt Roofing Sur- 
faced with Powdered Tale or Mica 
(D 224- 44 Clearly something 
should be done the protection 
those manufacturers who use the 
fine r and better and more costly 
grades of of filler i in their « coating, | by 
inserting a ause in the “specifics a- 
tions defining more closely what is © 
meant by filler and what will be, and 
what wiil not be, ace ce eptable as such. h. 
944 Book of A.S.T.M. Standards, Part 


bid., p. 1430. 
 Thid., » 1422, 


‘That the dolomite and 
lime stone fille rs, how ever, made a 
poor showing i is surprising. 
These are mainly corpuscular resolu- 


tions of bees are not § 


tory tests are somewhat -discon-— 


mica and tale), our panels showed a 
| 
ag 
— 
a q 
| 
7 
— 
4 q 
id 
i 
| 
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| — 
- 
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‘Then, too, the: lots se lecte mi Ly rs to walt: unt 
have been too fine, the bulk passing this time the wisdom of this" 


a No. 300 sieve. — A coarser mixture 
woul 


have been more des sirable. 


The oyster she is, also carbonates, 


gave etter results. \ccording to 
we bet Acco 
the an: lysis the filler was less 
ma of jagged, 


“green slate, a ‘d separately, then in combin: 


nfs ‘ede ‘red as good a filler r as Pe each 


sh ate, should have given. roofing. 


better results. Th he filler, howeve 
is consider: ib ly finer than that use ed 
me and this may in part 
for the showing. 
i Pea each Bottom blue black slate ¢ an 
ally be counted on to produce a 
g good sts abilizing effec t upon an as- 
-phalt. Unfortunate ly the ps article 
size hose n is too fine, pa ussing a No. 
300 sie ve. partic le distribution 
would have been desir: able, 
7 As to the question raised by Mr. 
Oliensis, the outdoor exposures in 
tests were not continue be 


Oliensis has made a fine con- 


tribution, warning as he does, thre ce differ re 
combina both filled. 


uinst indiserimina ite use of 
Pil: 
fillers. T he expe riments show that. 
fillers do not always produce a real 
stabilizing effect. weed for 
further "investigations on fillers 
appare nt, but the question of wa 
should not be forgotten n as” 
asphalts— do “met lend themeclves 
equally we to 
sented in written form. 1925 
writer built the first accelerated 
ow veathering machine for Bird & Son, 
for the: purpose of developing 
an accelerated method for weathe 
ponents, and after dev eloping rea- 
sonable correlation between acceler- 
ated weathering and outdoor ex- 
posures, exposed duplie: ate samples 
of filled and unfilled asphalts, both 
in the accelerated weathe ring ma- 
 .. chine a and on the test roof. These 
aluminum and saturated felt for the 
+ _ purpose of determining whether or 
not the v ariables introduced by 
saturated felt could be eliminated by 
using aluminum panels. T oo much 
on this matter has been 
performed reported yo 
_ Consulting Chemist, Norwood, M: ass. 


— and fin: ally in the form of ee 
“exposures on st ature ited fe It, 
. coating asphalts because it is made 


and No. 200 rate vo only 140 to 150 per cent 


of dry felt weight. 


“ 


{ 


igure 4 was exposed April 

(1937. ~The as sphalt coating: j 

mi ade from. 100 ‘per cent t: aleo crude 
~asph: alt ‘and the same ¢ coating with | 
‘the addition of 35.4 per blue 
lack slate flour. The unfilled 


"procedure and the de Sire ability of 
using aluminum it is desire 
to study the weather rability ot _ 

ing asphalts.. it is sufficient to s say, 

however , that in studying sample on aluminum: showe ds sur-- 

weatherability of asphalt roofing the face eracks in 1 yr. and 4 months 

Various components mus st be first cand failed. in the spot te st in vr 


‘and 4 months. 
on ate d It showe db: ide rack- 


should particul: arly like to com-_ 


ac ‘nt on, first, ‘the: fact that in mak a 


It showed mild crack king in yr 


No. 5 asphalt-saturs ated, es on 
ag felt yt No. asphi alt-si iturated | ese_samples on -satur ite vd fe It 


felt is not a satisfac story base for have now heen exposed 9 yr. 
“studying the effect of weathering of 
Figure: 5 was exposed smber 
20, 1937. ~The coating was made 


20 per. cent t aleo crude and 


the dry felt weight, whereas roofings cent Panuco crude, fille d with 
normally made up ona 48-Ib. felt ue black slate flour. 
saturs ated to 175 to 200 | per ce cent unfilled sample, on aluminum 


showed first cracks in 2 yr. and spot 

eed 

T have, through: the courte sy ot 


up of a light, 25- Ib. felt and satu-- 


test failure. in 4 yr yr. F irst cracks in 
one e of my -industry friends, , samples poating, on felt, appeared in 1 yr. 
asphalt coating» heavy cracks in 1 yr. and 

un- months. The filled sample on alu- 
filled exposed natural minum showed first crac ‘ks in 6 yr. 
weather on saturn ated felt from 1937 and spot test fs ailure i in 16 yr. 
until June_ 25, 1946. These are 


irst cracks a appea ired, on 
shown i in Figs. s. 4 to 6. 


felt, after 


It, afte Sa. TF hese 


wn to 210¢F. softening point, Blown and filled with 35 per cent blue black 
lied to saturated felt. slate dust. — point, 212 F. 

Be Crude, after 9 Months’ Roof- Deck Exposure. 


This same material, 


if 
| 
’ 
j 
showed crac] 
B 
= 
q 
sal 
20 
= fa 
— 


pl sical prope rties of equal impor- 
tance to the improveme nt in weath- — 
amely, makes: an asphalt 
shatter- proof at lew ten mper ratures. 
Roofing is s applie d in cold wes ather 
and after applic: ion, is subject to 
and, alt ap} licatic 18 ub) ct to 
chanic da ums ge, especi: ully 
cold weather due to and hail. 
Roofing without filler, when hit 
a hammer during cold 
loses its ting and surf: acing due 
the shattering of ‘the coating as- 
whereas roofing made with 
filled coating is not affected. 
sente din written form). —Mr. Olie nsis 7 
has presented factual data of actus al 
outdoor exposure results of assem- 
lie ‘s composed of two of the three 
main components of prepared roof- 


ing. The ev ide nce of these sample 


is incontrovertible in his pa particula 
field. However, we should like to 


present equi ally i ine ‘ontrover' rtible evi- 
2 


Blown to 217 F. softening point, unfilled. . Ap- Blown to 217 Fr. softening point and filled with ce in 4 
plied to felt. 40 per cent blue black slate flour. ime ‘Fay den ‘nee in slightly differen nt fie Ids. 


s 
ir 


Fig. per ‘cont Taleo Crude, 80 per Panuco Crudes, after 8 10 Months’ by other members and when such 


evidence i ise compiled we feel it is the 
fune tion of C ommittee 


‘samples have now been exposed for all show crac king Roofing “Materials, to arrive | at an 
7 


‘Figure 6 w as exposed Se ‘pte In closing, I should like terpre tation is the erux of the ‘diseus- 

20, 1937. The coating w was mi ide attention to the fact. that, in sion. 
from 100 per cent talco crude asphalt mind, filler ‘has san eff effect on asphalt Flintke 
and filled with 42 per cent oyster 

shell filler. he unfilled sample 

aluminum showed first crac ‘ks in L 

and spot test failure. in yr. 

and 8 months. _ The he first crac ks, on 

felt, appe: ppeared in 1 The co: iting 
containing filler on 

showed first. cracks i in 7 yr. and 8 
months and spot test failure in 8 - y 

First cracks, on felt, appeared in 6 

yr. and months, 


_- All of these samples had a coating | 


thickness of 0. 02 ou in. | 


= 


© 


Now it would appe: ar the at, the r 
sults obtained by Mr. Oliensis may. 
be misleading, due to the f fact (see 
Table I) that thicknesses « of coating 
varied from 0.035 to 0.061 ‘in, 
also that ‘ ‘during. the war} years only | 
cursory inspections were made and 
it was not until this p: ast fall, or afte ro 
103 yt. exposure on the first series q 
fend 7 yr. on the second series that 
these panels. were really giv en 
thorough: inspection,’ with the re- 5 


that due to variation in thick- 
at du Blown to 216 F. softening point, unfilled. 


ness of coating film, plus the lac k of "plied to saturated felt. ; r: 42 per cont oyster shell — 
requent inspec ions, ie coatin .—100 per cent Talco Crude, after 8 yr., 10 Months’ Roof-Deck Exposure im? 
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Being sus spicious training, w e, 
too, were not content to rest our 
case on the comparison of coatings 
‘metal alone. It realized 
that the intent of such tests was to 

reduce test variables to a minimum 
and to improve the conv enience of 
testing. . However, our tests were | 
paralleled in many instances by ex- 
_posures on well-sa -saturated 

fe This" was ev ven carrie sd one 
step further to include a comparison 


‘of the final assembly, namely, the | 
finished shingle. wig 
In the accompanying Fig. 7, the 
spot test on aluminum shows an 
excellent correlation between the 
Bureau of Standards cycle of accel-— 
erated w eathering and northern 
Posures where | per cent fille r is 
plotted against failure time in 
months. The New Orleans correla- 
tion is fair, as might be ex 
: pected. just means the cycle 
must be modified to predict south- 
ern territory results 
rately. This correlation can be re- 
peated many hundreds of times” 
from Lourarchives. § Statistical : ani aly- 
_ from the mean of 10 to 15 percent, po 
although. individual comp: 
may vary as much as 100 per cent. | 
The hese figures r refer the ratio of 


accelerated outdoor exposure, 


spot test failures. 

Taking the next ste Py shown in 
the » accompanying Fig. 8, 

severe cracking of the co: a unde 
_ visual inspection on | the saturated 
felt base- agrees surprisingly we 


metal, » in ‘northern 


- 


e 


Months Expos 


| 
— 


et 
hibits that (1) 1 the maximum benefits 


remember that the oversall life of 


with: accelerated ‘and outdoor tests 


Blue Slate Dust, 


Outdoors at Rutherford 
~ Outdoors or New Orleans es 


6 
Months Exposed 


Blue Black ‘Slote Dust, per cent 


| 8.—Weathering of La Rosa Aesheh with Various Amounts of Blue Black Slate D 


limates are 


» concerne ‘the 
south the ‘relationship still exists, 
‘but the case again is not quite so 
clear cut. 


it will be noted from these ex- 


Pa 
u 


E Effective. renule tion 
the asphi alt. coating. 


-4 3 he final | proof of of the staying power 
-of this team is just beginning to evi- 
itself under the severe e 
matic conditions of our New Or- 
eans— exposure 
di ata accumulate very slowly. 
shingles, m: ade ith and without 
filler” in the coating of otherwi ise 
identical samy unples, shows approxi- 
mately a 3-yr. improv ement the 
life e xpects tancy of the group with 
the filler as. compared. with the 
controls. This is | vased ona mathe- 
matics al weighted observation 
defects it should be mentio ned, 
— includes percentages of the order of 7 
magnitude Mr. 
Olie nsis. Samples ‘stall “higher 
fille "pe reents ages followe d at. a con- 
rably later date, some 
inkling of the -possib ilities for im- 
provemen nt ere ¢ compre hended. 
These samples are still running, of 
course. 
In commenting on the data and 
interpretation give en by Mr. Oliensis, 
it seems a little » strange that the 


are secured | by considerably 

filler percents we Ss _ tha un any re- 
by Mr. Oliensis, ( 2) initial 
failure of the best combinations do 
nbini 

not occur before ‘eight « or nine years 

of outdoor exposure ‘at Rutherford. 

As. pre viously indicated, _this 1 is. 
still not the whole story. We must 


a 
product i is -depe nde nt on three 
omponent qua ities: 
(a) Saturated felt of per rmanent. 
(b) Coating .asphalt excep- 


tional 


oO 


‘moisture by ‘sealing with ‘plastic 
condition whieh | is en 
tirely ‘foreign to normal exposure of q 


wo D 


40 
t 
per 


prepared roofing. We believ e, also, 
that Mr. Strieter’s me 
justed final | melt point conforms 


ust. 


- more closely to commercial prac tice. 
‘urt her, we should clarification 


farm. N: aturally, 


felt was so carefully protected from 


thod of ad- 


ode 
I 
| | t 
io 
| .. 
] 
I 
| 


regarding t the angle of exposure of | 


spec imens, ad leve l roof is 


idustry 
produce The size of o our samples 
ig on saturated felt were 4 by 6 in., but 


with taba slightly larger. 
Next, we should like to ask Mr. | 


: the possibility that the dur: ability of 

his coating over a short term m: Ay be 

the most significant observ ation, in- 


& 


1 as good granule prote ction 


will: add many years of life to ‘i 


poorer unfilled controls. If the 
granules — add the s ame, or more, 
years of life: to the filled coatings 
the ove r-all life expect ancy of the 
final assembly must by the same 
token “apprecisbly advanced. 
Tf such reasoning is correct, it fol- 


lows that comparisons of filled and 


unfilled unprotected ting, long 


after both have passed the severe 
king « stage, 


.clusion, based on-the data 

available to us, we do not feel that 
‘the ‘responsibility. of the Society to. 
consumer could | be conscien- 
tiously discharged by any ‘relaxation 

in the tentative specifications ealling 
for the use of minera al filler in asphalt 


d roofing co: coating. 


In cone 


prepare 
HAIRMAN J. S. (pre- 
sented in writte n form. )—This paper 


is as informs ative as_ the author’s- 


papers usu: ally are, since he alway 


gives comple te details of the work 


‘and exhibits extreme care in 


porting data. upon which his 
conclusions : are based. I know the Se 
traits from our many years as as s- 
44 
‘Sociates in asphalt tec chnology. 
should like ‘to point out. th: at 
in the case of the s so- called Fully. 
ak ev appear | 
iirblown” coatings, they appea 


me to be rather soft in that they 


hile the usu: minimum for 
cy 


‘unfille the order of 18 
netration and 220 F . softening 


point. JW ould the use 


coating be fore addition of filler 
"change | the final picture? ri 
If we analyze the surf 


- figurations so general in his illus- 
trations, w conch: ude they y are 


Olie nsis whether he has considered 


would be largely 


failure proceeds rapidly. 


wille ey velop | ultimately, wr in which | 


it is not ‘usual to those cracks 


‘tion as to at constitutes the best 


4 ‘coating and, secondary, how to ob- 


open all the way to the panel early roofing with a uniform 


i in their life, ¢ as » when vertical cracks ; ness of coating over its entire area 
4 occur without any alli whether one belie ves in a thin or a 


gatoring pre- 
ceding the crackin thick coating, or 
e cra g. . 1ic coating, with or without a 
mineral filler. 


 Alligatoring is phenome non m 


‘noted in the varnish and paint in- | 
“dustry. hard second or third 
coat brushe don over softer under- 
coats i is one cause. In asphalt we 
have surface | hardening occurring, 
and if the under part of the coating 4 
is too soft, Mov amount of filler can be used and still 
soft layer is sufficient to cause ers uC k- -maintai n the bending properties re- 
ing th e thin hardened surf face quired and by comparison i in 1 weath- 


pe. ex xposes the softer coating: erometer tests determine the lim- 
underneath. Such surface film its as to filler content. 
ks alw ays show bright shiny” The AS.T.M. specifica ations for 
in the crac ks. he process asphalt roofings: adopted by the 
is. Socie ty upon “recommenda ation 
Committee D-8 were developed by 
and with the aid of | many roofing : 
-manufs acturers’ represe entatives with 
all the data av ailable to. such a 
were based entirely ‘upon 
the best of that group of 
technical being a re presenta- 
tive cross-section of the technolo-- 
gists” production men of the 
asphalt roofing industry. 
‘The very fact that no specifica 
tion for the type or charac teristics” 


of fillers was introduced indicates 


cannot rstand how there 


can be ‘growing insistence on the 
use of more re and n more filler 
atings” since any y reputable 
facturer would be the first to deter- — 
limitation as to what 


areas ‘and ultims ‘the remaining 
film: in the thin a1 areas has no » soft 
coating beneath it and it either 
“re mains intact for some time or actu- 
ally cracks through 1 to the base 
material at which time destructive 
Until definite correlation betwee een 
accelerated wes athering- tests 
Tong-time exposure to actual 
_ weather is achiev ed, I have never ac- 
cepted its results as truly | indicative 
what can be expected of roofing. 
7 
However, I do believe the results 
aid materially in ev aluating the ef- 
“fici ciency of fille ‘rs and also the rela- 


tive weathering properties of differ- 


tasphalts. 


One must hav e condi- 
“tions in n such | 


rs W 


had been, said with ‘regard. to 
filler question, other than that filler 
seemed 1 to ‘provid an improv vement 

in roofing ¢ coatings. 


Mr. G. IENSIS (author's 


4 
accelerated | teste— 
rigidity of exposure pl: ite, definite closure) — —The by 
of films, ete. ‘One of the Messrs. Beasley and Cubberley 


reasons why results of s out panels Ww ould seem on the face of it flatly to — 
cannot pre dict” whi rat will happen contradict, my own exposure tests, 


‘when the coating applied ‘and yet the apparent. contradictions 
toa sheet of of felt is brought out by _ be susce ctr of a epee aml 
the author —fle xibility of roofingand ©xplanation, as follow 


its cons 
s conseque nt flexing under stre 
of wind and movement of roof dec ‘k sitar Stresses Exerted by | Wind 


yeneath the roofing. Another, : nd Vibration: 


benea 
believe one of the chief causes, 


lack of uniform thie kness of coating, 
over the felt base. Felts’ of sup- 
Ww eight and thick-— orde! 
ness vary greatly ‘in t thickness. avoid either too extreme or too 
‘Therefore, a high spots we have z mild reactions from that cause in 
thin and on low spots thick coatings, one’s exposure , panels, it is just as 
which is conducive to more ‘rapid important that the latter be shielded 
deterioration in the thin spots. from any abnormally severe wind 
However, this paper brings forth or v ‘ibration | stresses, as it is that 
4 vital need in asphalt roofing de- they should be subjected to the 
sign, means of more “normal stresses of tl that nature. To 


evidence cited 


In the forepart of my paper Ths ad : 
sized the destructiv effects 
of these two agents on bituminous 

roofing. it follows that in order to 


— 
‘ 
| 
a 
| 
The 
| 
| 
q 
4 
| 
— 
— 
a 
— 


attain t that normality of stress ac- and as they "Beasley "y and ( Cubberley are based 


tion, it will be recalled that the _ know how grossly others have been r “(except for one set containing oys- 
large roofing | panels discussed in my d by e “exposure te tests that 4 ter-she ll filler) on this “choice’ ‘type 
paper were cemented permanently at first considered substantially “of slate flour. One -annot help re- a 
tot sock on the Ms adi- close approac ‘h to actual conditions, gre tting 1 that, instead of citing coat- 
us ass but that time proved to be just dif- ings ¢ rontaining this rel: ative ‘ly rare- 
for them exactly the same degree ferent enough | them as type of slate flour, and in. the 
of movement as the latte had and yield. indications die ame tric ‘ally case the equally little- used oyster- 
therefore about the same degree of posite to ‘those developed in ac tual “shell filler, , eac eh of which two re “pre- 
move me nt that the ave rage built- It-up 4 serv ice. Precisely this point was sents but a couple | of per cent of the i 
or smooth or slate-roll roof would | strikingly illustrated by Mr. Ke ‘tte — _ total tonnage of coating fillers used 
have. Mr. Be asley, howeve ex, did s recent findin igs ite d i in the in the Amerie: ‘an roofing 


“not «te ake that pre c caution fore pa urt of my y paper T) th: at moisture did not inc ‘lude some the 
used, the first place extremely in in the form of a spray ¢: othe common filler. ch as 


smi all pane Is—all edges as it we re ‘ rosion ‘on his paint panels, , ye t moi is- 
- 


. and then, as | underst: and, he p pla wed | tut in ‘the form of dew did cause 
these v very small samples at a. ade decided corrosion. No page about 80 or 90 p per cent of the total a 


limestone dust dolomite, 

inst: ane e, Which togethe er re present 


0 
angle on an open Tac whe re out hav ing actus ally witnesse dit, fille tonnage. 
they were bound to subjec ted could “possibly hav e anticipa ate Mr. . Be vasley did, in fac t te ‘Il me 
not only to direct weathering from such vast difference frankly, in conv ersations and corre 
both fece and back, but toa a wholly | from suc ‘h an apparently triv is al and sponde nee subsequen. nt to last sum- 
abnormal type of wind stress to inconsequential “difference: test. s AS.T.M. meeting g, that 
which no roofing 1s ever subjected. had tested nun nerous other fillers, 


is 
follows that in vie w of the and that he had found tha it certain 


many spe cial precautions that were commonly used fillers, to use his 
taken to. subject the Madison ow wn words, “only slightly im- 


how Mr. ~Cubberle exposed 
his specimens is not clear, but un- 


‘on as had been done at Madison as. s nearly ac ‘tual e exposure | d the coating,” while s some 
to simulate natural exposure conditions as possible, whereas the the less commonly used ones 


necessity for such precautions we re- Ka¢ tu: ally destroy ‘the life of an as- 
apparently not realize d when the phalt.” Does it not seem, in view 

Beasley and the Cubbe panels the foregoing, that this informa- 
exposed, the results ‘of the tion should have been included in 
“Madison tests | should be accepted discussions by Messrs. Beasley 
as mor > ac curately forecs casting ac- and Cubberle at the s summer me¢t- 
tual weathe ring effects” than the & ing; or, if they did not at the . time 
others, r tests feel at liberty to o divulge their tests 


nder still more rigidly “natural” on_ the other fillers, that they 


natural movement, his flexible felt 
panels could no more be de pended 
on to -foree ast a actual athering 
“effects than could his rigid alumi-— 

panels, which are capable of 

num panels, which are capable o 
NOV ibration at all. 
it admitted that filled Cot atings 
ave a different hardness, a different 
“body,” "a different susceptibility 1 to un 

changes, a different re- conditions ha have been made. 4 should at least be ‘willing that 

certain of impact, side ration of the partial dat: a they 

Blue Black aller versus Other Fillers: 
present on the better “filler, 

There ia, however, another con- should be postponed till such later. 
out in many w rays sideration ‘bearing on the admis- time as the do feel at liberty to re- 
- these differences definitely favor the sibility of the data cited by Messrs. lease the rest of their data? pe ph 
filled coatings. ‘It known, for Beasley and Cubberley, and that However r, it is ‘not: really neces- 
instance, that if an unfilled coating the absence thevefiom of a number ‘sary that the issue be drawn as 

applied on saturated felt is slammed of links that should logic ally have 


she arply as here indice ated. It is not 
smartly by hand against the floor a place their chain of 


if my report had aimed to dis- 
the laboratory table top, it w ill & dence but that have for some reason 


n credit t he use in asphalt. 

shatter more than the filled coating. | been omitted. — In my pap pape: r de- Onthe contrary, my paper has cited | 

 & It is therefore quite ite possible that if scribed the character and behavi ‘ior a that fillers. definitely bene- | 

an unfilled. coating on saturated felt in filled coatings of fiv different the low-melting- -point asphalt of | 

is exposed to the weather in such that I had actually used the self- healing and semi- -self- healing 

manner that: it is stressed or vi- in my exposure tests. In Strie ote r’s Ev with respect the 
od 


ne 
brated abnormally, or work, 19 different teste higher- “me elting- -point, asphalts of 


ab abused, such coating may develop _and the characteristics and behavior self- healing p roperties s such as used 

 eracks m more quickly than the filled of all of them, without exception, n ready roofings, I have claimed, | 

may under the same abnormal con- _ we ere discussed. In both his: in- not. that unfilled co oating is neces- 
‘ditions. But the ‘impor tant ques- vestigations and mine, one of the better than filled, that 
Do. these differences: in interesting developments brought (1) under actual exposure | conditions, 
the fille out was the | greater toughening and _unfille -d coatings have e made fully 
abnormal exposures actually play _ crack- “resisting | effects of blue-black — as. good a showing | as the filled, 
e réle in the life expectancy — slate flour. Yet all the panels pre- I 


1e panels and should refore not. be e 
of as they are applied eds sented as ev idence | by both Messrs. cluded summarily from. the A S.- 


it 


4 
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provi 
ations for filler’ tightening 


other types sof fille 


| 


fications, and some simple supple- 


sev 


possibly mistaken alligatoring 


lly 


parallel ve rtical edges e e xtending 


anc 


selection of av erage coating 


the 0. 025 in. which he used. It 


48 Ib. are being employed in buil 


of Subcommittee III o 
| ings of A A.S.T.M. 
on Waterp 
Roofing: Materials, I shall be glad diff 


Ey ven the hair- checks 1 in these ¢ other 


thie kne ‘ss applie on 


T M. specific: as they are at : 
nt, and that the present -roofings range from a figure 
isions of the AS S.T. M. cifi- much lower th an his 0.025 5 in. 

one y much higher 

as. exclude pl: roofing sand O.04 3 in. W hy, then, ssume 

gener: ally” only 48-lb. felt and 

‘s in the coating, and their 

edom from moisture, dirt or othe 2 

undesir: able constituents. 

ia hoping that both these 

gestions will be given due co on- 


e ial: and at the coming mee t- 


r— Ww ar 
only inspee tions we re 


that these panels we re given a 


thorough inspec tion: 
by that time all es 3 “pane anels had ad 
or acked, no | true eve valu: ation. of the 
erent co: oatings fille rs. 
to submit some very simple ¢ ch: unges really. “possible, In his quot: 
in the wording of the prese nt spe Cc i- ae Mr. Be: isley ink adverte ntly omitte dd 
two rather import tant words. | What 
T had actually sti ated ws a (italiciz- 
He to attain bo ing the two omissions) follows: 
“During: the subseque nt 4 
only ursory inspect tions 
made. It w was not until” this 
past fall ‘that the were all given 


another er really thorough _inspe ction 
‘and ain photogr: iphed.”” Mr 


on Roof- 
‘ommittee D-s 


Bituminous W: aterproofing 


me nts wy th belie ve will 


brie some of de: ques- 


tions th at have bee mn rise sed in the 
al discussions of my paper. - 
Mr. Miller asks whether I had 
in the Madison panels for genuine — first two or three critical years of the 
cracking. His question was prob- panels’ life, when the cracks were 
ably y prompted by the > rather dece ae tu: ally, developing ove r most of 
tive shadow lines on the v jews, inspecte ‘d and measured and 
It is true rue that the low-melting- ped ors copious | notes of the appear 

and avior the panels 
both summer and winter, and that 


cr appa are ently the refore the tion | mi ade after 


never exte nding down to the fe It. wa wi ar was not the sole, but only 


the cra rac ‘ks in all the other panels 
were genuine ones—with sharp 

Again, ‘Mr. Beasley me 
filled coatings st show an improved 


resistance ove r r unfille ad to shatter 
in the ¢ ol out 
‘the s 


the last, of a long series of thoroug! 


“paren tly raight down to the felt. 

inels,, when examine under 

nifying glass, were of the same 

though on a much finer seale, 

these hi uir-cracks too see med, 
as nearly as that could be judged, — 

to extend str: aight down to the felt. m 
_ Mr. Beasley questions my use of 
Ib. felt rather ths the ‘48 
grade that he hi is employe d, and1 my 


na ASS, 


magn 
tape, 
ance t atte rin — dete 
arbitrary. |: abor: atory test et I 


have actually tried ni uling shingles 


posely- pounded their slate surfaces 
with the he 


ammer while doing so, 
using | both shingles made with un- 
filled and shingles made with fille “d 
lor coatings, and I have myself been 
mous “quantities of felt other at how ve Try little the big. 


‘difference obtaine by laboratory 
reflected in the actual 


thic ‘kness of 0.04 3 in. rather than 


shoul d not be overlooked th: at enor-_ 


up roofing, smooth. and slate-sur- 


shingles; and th the coating 


test was he 
he andling, nailing, and hamme 
‘rations on the roof. illus- 


-(0.025-in. thickness of coat ing layer 


‘and it was not till this. past 


trates how: fallacious 


da at “obt ‘ rbit ‘ O- 
red arbitrary lal bo- 


ratory tes sts. 
Cub berley— 
if the ating on the M: adiaon anes 
had been protected with granules 
they have resisted king 
+h longer his i is “pe erfec etly 
true, but i in the ¢ first place, the prob- 
ability that. the granules could not. 
have been. applied ve ry 
on the abor: atory-made test panels 
would chs ave introdue ed one more- 
factor, the variations in W hich w vould 
have te nded to obse the vs aria-— 
tions in the behavior of the coating 
proper, which was the main object 
of our study and in the second 
place, aret thous usanc s of squares 
of built-up roofing an nd of smooth- 


surfs we roofing that are not 


tected b by gr: mules. Why lull our- 


selves into a false sense see urity 


run ling tests: 


i tee ted coatings only, 


4G 


roofing is in service that is Snot $0 


que estion. of Mr. r. Cut b- 


Beasle ‘Vv OV erlooks that during the a berle *y’s is in reference to the slope of 


r 


my roof deck. It is about 3 in. 
to the foot— not very steep, but well 4 
within the limits conside red proper 
for sheet roofing, 

why 


‘their e with astic ce ement. As 
e expl: uined be fore, the | purpose of the 
menting operation w as to insure 
that the panels would be ‘come an in-— 
tegr ral part, as it were, of the old 
rook and part: ake of all its natural 
moveme and strains. And the 
edges were carefully 
for the very simple but important — 
‘ason that, since the panels 
flush with the old roof, rain water 
would 
the felt, and event 


tually 


on an actual roof de ck at tempe ra- would disinte grate it, cause 
tures as low as 32 F., and have pur- | 


coating to blister exe ressive ly, and in 


before I was half through with their 
study. I decided that to insure 
thei ‘ir norm: be iV these anels 


‘face water just. as: 

as a re gular built-u “up roof, 
_smooth-surface a fF 


roof, Is so tat 


otherwise sos ok into and 


short onturely: ‘ruin my 


my panels | to i= 


7 

in 
— 
| 
— 
— 
— 

— 

[ 
} 

| 
q 
“| 
= 

: 


every possible precaution was taken panels here ony which those 
“Ghat I feel that 
-served— quite asi de ‘from the fact 
that I tried to reproduce natural at Madison are much ‘that la tter r tl 
exposure conditions as closely as to forecast accurately the behavior at in the latter the “commoner 
possible. And it is precisely be- of filled unfilled coatings in fillers used in ‘the roofing indu: 
cause in this detail as in ev other, actual “exposure, than not represented. 


Propoted Method of Test for the Siliceous Grit Content of and Paper Products 
accompany’ ‘ing method Ww vas s show n ‘is: satisfactory for certain not represented in the C ommittee 
types of paper t ther re is not | sufficient 6 membership a and who may h hav 


information to judge its ‘suitability. roa 


up all the e exposed 

panels with plastic cement. 
In this respect it will be noted 


ar 
in 


tee 6 on Paper ‘and a broad and comprehensive experi- 


ucts, s, specifically in its Subcommit- 
tee I on Paper Testing Methods. 
The group feels that there is. 


for a standardized method for 


as ‘mining the siliceous grit content of 
‘Paper, 


icity obtained by publication, the 


all types. Through the pub- 


committee is ; hopeful that ‘construc- 
the proposed n method to the Society, 


tive criticism will result, 


larly from organizations | which are 


Siliceou Grit 


with. this particular problem, 


Following Study of comme ents re- 
ceived, the committee hopes to refer 


publication as as tentative. 


J8 


Society for Testing Materials, 1916 or St. , Philadelphia 3, Pa. : 


Th his method of test covers s the 
for determining the siliceous 


- content of paper and paper products that 


and shearing operations. It is intended to 
be a measure of the abrasive properties, 
which may cause undesirably rapid dulling 


a and dies or of shear knives. 
+ 


The ap, ‘apparatus si shall consist of the 


Filter Paper. 1 Whs 
oF paper or equivalent. 


Filtering Funnel.—A fluted py rex 


glass, Bunsen filtering funnel 65 mm. in 
_ diameter and having a 60-deg. angle. 
(d) Filter Cone.—A “A platinum or paper 
filter 


tube, glass (similar to Eimer and Amend 


are used for purposes requiring ond lll 


4, (a) Weigh out (Note 1) about 25 g. 
_ of the air-dry paper to the nearest 0.01 g. 7 
and placeinal-literbeaker, 


Standard Method of Test for Paraffin Con- 
tent of Waxed Paper (A.S.T. M. Designa-— 
Add 100° ml. of fuming HNO, 
and warm on the hot plate until the paper = 
becomes a thin paste 4 then boil gently | 
until a low -viscosity solution results. 


1.84), and heat until white fumes of SO; 


by cautiously adding small volumes of 


- fuming HNO,, allowing the drops to run 
down the inside wall of the beaker, and 


reheat until SO; fumes are evolved. " Re- 


necessary to produce a> clear solution 


Norte 1.—If the paper contains a soluble — 
impregnant such as oil or paraffin, it 
: should be extracted before weighing with a 

solvent in accordance with the 


4 


_Evaporate the solution to a volume of 30 E 
to 40 ml., cool, add 20 ml. of (sp. 


are evolved (Note 2) 2) Clarify the solution — 


te this clearing operation as often as is 


_ Catalog No. 5-624), which is pear-shaped = which is a light straw color. When clear, 


about 1 min. Allow the suspension to 
settle partially under the force of gr 

fo exactly 10 min. at room temperature x J 
(22 to 28 C.). At the end of this settling _ 

period, siphon off and discard the super- | 
natant suspension, being careful not to 
disturb the large particles w hich have 

settled in the stem of the tube Again 
dilute to 100 ml. and repeat 
settling, and siphoning o 

After the fourth siphoning, 
cord the volume of the particles collected 
in the stem of the tube and thenadd about _ 

50 ml. of distilled w ater. Shake the mix- 

ture thoroughly, and quantitatively col- 
lect the particles on a No. 41 Whatman © 
‘filter paper or equivalent. Place the filter 
paper containing the particles in an ignited | 

and weighed porcelain crucible. Dry the 
paper, and ignite over a Bunsen burner 
until all the carbon has been burned off. 
Allow the crucible to cool in a desiccator. 
and 


— - os ml. marks and graduated from 0.0 to 0.2 
in 0.0l-ml. divisions, 
(f) Porcelain Crucible—A Coors high- 


form porcelain crucible, having a capacity 


25 mm. in height. 
(g) Bunsen Burner. 


a anhydrous chloride. 


N tric Acid (fuming). 
Sulfuric Acid (sp. gr. 184) 


p proposed is under the juriedic- 
tion of the ...8.T.M. Committee D-6 on Paper 
and Paper Products. _ Published as information, — 


with a ground-glass stopper and has the 
stem graduated at the 25-, 50-, and 02 c 


should be conducted under a hood. 
cause of the corrosive characteristics of 


give the solution ahad final fuming to to remove | 


+5. The ‘shall including the 
Nore 2: Caution. —The digestion 


‘following: 
(1) The voiume of grit determined in 


accordance with Section 4(e), and 


of 10 ml., diameter 30 mm. in at the top with the utmost care. _ 


(hk) Desiccator.—A desiccator containing tilled water. 


the acids specified, they should be handled a os _ (2) The percentage of grit, calculated on 


(e) Cool the solution to room tem- 
perature and dilute to 400 ml. with dis- 
Boil gently for eral 


filter while hot through a No. 41 
Whatman paper or equivalent, and wash 
residue with distilled water. 


' (d) Transfer the residue from the | 
‘flter paper to a 100-ml. Goetz centrifuge | 
tube, using distilled water for this purpose. — 
‘Dilute the suspension to the 100-ml. mark — 
distilled water and, with the stopper 
in place, shake it vigorously by hand for 


kg 


£1946 Book of A.S.T. Standards, 
te 


Part B content) is is 0.002. 
Janu 


= the basis of the weight of the paper. — For 
_ purposes of acceptance and rejection, the rE 
results shall be reported to the nearest 
0.01 per cent; for other purposes, such as 
tests applicable to research, the results 
shall be reported to the nearest 0. 
* The precision of the 
=: value of the standard deviation of 
individual determinations of the percent- 
age of grit content made on a series of 25-g. 
test specimens having highly uniform guit 


| 
— 4 
— 
— 
tents of Paper and Paper Products’ 
4 _ This is a proposed method and 1s published as information only. 
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Correlating La boratory. erated Tests anc Out 


eans of even esting for Change in the >hysical 


Dave M. William ms’ 


a The point in the elongation 


HE — pre- _ larly anxious to have the effect, of 

s the result. of a cooper- each of the eight different expo- 

ativ e » simultaneous exposure of paint ‘sures s measured mechanically. Ww hen the surface of the metal panel 

test panels outdoorsat Miami, Fla, 

and Clev eland Ohio, along ith INVOLVED IN MEASUR- “insures that the drop fi from ‘high 

indoor exposures at five 1: aboratories SICAL tc to low readings is a true picture 


in the Cleveland area. Primarily, major problems in measur- the changes in the bottom of the 


summarizes a ‘paper? presented ing the phy sical properties: of a 


a 
before district meeting of the paint film, and the methods used 
Feder of the Paint and Varnish overcome these problems are as 
Production Clubs, with additional follows: 
A.S.T.M. readers. The project has Paint Film Top Drying: elongation results? 


had the encouragement of the joint How pee Film bonding, or adhesion, is 
on Ste andards and Meth- i 


films which top dry to produce a con- mportant factor in 1 elonga tion test- 
ods of Test of A.S.T.M. and the 4 p dry lo p -_* 


far from isotropic in ap- ing. The shortcoming “of 
Federation, plied to steel panels? distensibility tests arises from the 


tes 
CLEVELAND CLUB CoopERATIVE Provision for lack of an n isotropic fact that poor adhesion dissip: ites 

test. ‘was the elongating stress over a wide 
DXPOSURE? tes specimen was made in the 


Cleveland exposure through area, , While good adhesion | concen 


i: he purpose | of the Cleveland the procedure of repeating the group — trates the stress, causing a series of 
Club- cooperative exposure was of three tests—ser: hardness, readings which apparently indicated 
gather data on the relationship be- | ci al stress adhesion, and disten- an improvement fr om low elonga- 
tween test- fence weathering and “sibility elongation —during the to higher elongation when the 


the res sults obtained ‘in laboratory - drying ou out of the films and into the _ cause was I really not better e longa- 


light a and water exposure machines phase when the top drying condi- tion but worse adhesion. an 


as normally operated, using Miami, tion had been met throughout a example is shown in Fig. 2, panel 7 v. 
Fla., land-rack exposure as the ac- film. This- was accomplishe d by A testing m: achine was available 
-celerated we athering effects to be. testing initic ally and at outdoor ex- to the Cleveland Club which would 
duplicated. The list of properties posure interv vals of 10 days, 1, 2, and rev eal a change in the bonding of a 
consider wed when materials were © months. These tests were ap- film to the steel panel, so that when aa 
selected for the panel test w yas plied on a progressive section of the 4 an adhesion failure occurred, the 
tended | beyond the usual chalking, 6 by 12-in. exposure panel by re- __ hardness test end point would ‘o 
checking, loss of gloss, and color. turning: to the centr al air-condition- ‘confused by chipping due to 
Additional | proper erties Ww ere disten- room: 3 by 6-in. sections at each poor adhesion. The machine and 
sibility, adhesion, hardness, and interval. ‘The same procedure method, which were demonstrated to 
rusting, with special: “emphasis 01 on followed for machine exposures, but. ll members of the committee at 
- measuring the change in physical only a 2 by 3-in. panel was returned ‘meeting held for the purpose, have 
properties “during | exposure. In for testing at each test period. ‘The been reviewed previously (3).4 The 
view of the great number or : a results of three separate tests at each machine and d essential features are - 
_ bles encountered in this type of i interval provide the safety factor of shown in Figs.3,4,and5. i 
‘Project, the committee was particu- trends to avoid misinterpretation The method of applies a 
OF THIS PAPER Is of any one type of test information. standard stress to _a progressively 


VITED, either for publication or for the 
attention of the author. Address all communica- Paint films, can shown, narrower cross-section of paint until 
ory. the small adhering area cannot with- 


tions to A.S.T.M. Headquarters, 1916 Race St., -obta ain ¢ ai satisfactory isotropic con- 
dition with prolonged weather-like stand lateral stress ss applied 
aging. elongation curves of against. the side of the film by the 
sev Srl typical alkyd materials show pencil- like ne it cuts down into 
that ear ‘ly lack of uniformity i is Over- the subsurface. The higher - the 
come b by Ww eathering; a after 4 months © bond under otherwi rise constant con- 
of outdoor aging or 3 weeks of ma- ditions, the smaller will be the s — 
aK. Members Of the Cleveland Club Committee chine aging, the elongation of all in mils between the 2-in. long i 
20-28 are: Fred Oberlin, Ferro Enamel; S. L. L | tl nt film is. is: 
Lorig, Ferbert-Schorndorfer Co.; ; Morrie Levine, four materials is almost identical, grooves” pair 
Forbes Varnish; Eugene Wieth, and Samuel of ‘the ‘initial reading 


ULLETIN 


; ty * Presented at a technical session sponsored by 
_ Committee D-1 on Paint, Varnish, Lacquer, and 
Related Products at Buffalo, N. Y., June 26, 
1946, during the Forty- ‘Ninth Annual meeting of 
the Society, 
_ 1 Manager, Ev aluation Dept. .. The Arco Co., 
2 “Weathering | “Machine Correlation in the 
Cleveland Club Area,”” American Paint Journal, 
Vol. 30, No. 6A, 1945, pp. 20-28 or Official Digest, — 
Vol. 250, Nov., 1945, p 


Huey, The Sherwin-Williams Co.; T. A. 
_ ‘The Glidden Co.; and D. M. Williams (chair- 
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The boldface numbers in parentheses refer to 
the references appended to this paper. 
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Solid Line | is Initia 
Solid Line is 


“Initial Reading 
Broken 
After 2 


Chart 


- 2 Months of “Room 
Conditions” Aging 


i 


Depth of Extrusion, 
Depth of Extrusion, mm. 


COO 


OO 
BONROSONM 


No. No. | Panel No.I3 Panel No. 7 


Fig. Elongation at of Outdoors and in Ma- Fig. 2.—Elongation Chart 1 and Adhesion Chart 2 In- 
- chines on Four Typical A Alkyd Materials Showing the Uniformity of R of Readings - dicate the Improved Elongation Reading from 0.04 a 
Weather- over 0. 12 mm. Is Caused ed byt the Severe Loss in Adhesion. 


—— 


is initial ‘elon ation test 


J—Arco X-1A: 30, 50,100,154,and210hr. H—Ferro Enz amel, single arc Atlas BWMC, intervals like C. 


_ C—Ferbert Schorndorfer X-1: 54, 126, 198, and 300 hr. bn : _ D—Sherwin-Williams X-1, intervals like C 


¥ K—Glidden X-1A: angled rack. Enter rv: als like Cc. % Imsted F: alls: deg. S South Fence, intervals i 


k 

that in making e: each adhesion test, — 


the serape hardness and elongation 


tested at the same time on the 


beyond the “ hard- to-the- 


nail” stage by use of the dis ymond- 

point tool s shown in Fig. 4, loades d by 

me ans of a slide and beam to cause gs 
two strokes of the dis mond to 


Fig. 5.—Photomicrograph Plan* View 
Fig. 3.—A General View of the Micro- j 
* Patents Applied for. ** Adhesion Method— The panels were ad by apply 
Patents Applied.for, in a group of ser: ape t tests, eac 
ii one. Wi hen the met: a was reve 
displ aced. One 1a the are a ‘must ove er dist: ance of 


be displaced to be considered for a 


d Elon n The distens ibility Was me asurec 
What has been done about the gauge, a device e the d det etails of whic 
fluence | of softness and distensibility not been pre “viously published, 
on the adhesion “measuring method? 


but whose operation can be easily 
The influence h: ardness and 


nd understood from the knowledge of 
dis stensibility on the adhesion meas-_ Boint Tool for Microknife, Indicated by the sheet al er 


me li able Arrow (X 40 (approx.)). norm: ally used for ‘the distensibility. 
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0.40 + +4) § 
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the electrolyte end point 


“Wa 


| tested for adhesion by the 
stress me ‘thod. 


W hat consideration nas been given 
to the effect of film thickness upon the 


testing machine results? _ 
he of film kness 


“me tic: al aver: uge or ‘mod aver- 
age of test re sults te aken over 
period of a year on all types of ma- 
The effect. of film thickness 
within ‘the range on the pe ane Is 
this exposure test can be seen from | 
Fig. 7 showing hardness readings, | 
‘Fig showing adhesion: readings, 


1 Fi ig. a) showing ¢ longa ition reac 


an 
ings. The _freque ney distribution 

was plotted ‘in all « “ASeS, and the 

satisf ctory nature of the average 

was: determined by reference to the 

il frequency distribution curve 


~ 


Fig ig. ‘General View of the Elon; 


Patents Applied 


— 


of ‘paint films. Fi igure: 6 


general view E Jlongauge with 
é 


stant speed drive attachment. T i 
test panel is clamped between the 
die blocks w ith the paint film upper- 

ost. ¢ ne galvanometer lead 


connec ected to the panel, t he other 


mess Test Method. Miscellaneous 


attached to the hypodermic 
A small, amount of water from 


ec or Adhesion ‘Test Method. Miscellaneous 


The ‘tool or s 


“rile 


/lm Thickness 
fo 20 mils \ 


~ 


7. —Effect of Film Thickness on 


‘materials on steel, air dry. 


1947 


gauge* ‘Showi ing the ered End Point and 


c 
° 


reading. 
all the testing in vonne 


In exposure under discussion, 

the film thickness ‘was controlled 

from one exposure | medium to the 
oo next by hav ving all the pane ‘Is sec- 
tions of a larg ge panel sy 


spray yed at one — 
operation. The conclusion from the 
hardness 8S average is that | he urdnesses: 
are: directly affected by the film 

= Film Thickness on the basis 75 100 


0.4 100.9 mils) 
to 


is “FT 101 


Exposure, days” 


1. 5 to 1.9 mils, 8 

to 83. Elongation, on the other 
hand, is only” slightly affected by 

film thickness when the fim has 
a through condition. 


It is believed that than cor-— 


to 14 6; 


Thickness on 


materials on steel, air dry. yee. 
vot 
pressed into the under surface, form- 
or extrusion on the 
panel, and this expands the film, 
The paint film acts as an insulator. 
W hen it breaks, the water contacts | 
the m me etal of the test. panel. The 


a 


mm. 
= 
ano w 


ongation, 


on the galvanometer ter signals the eend 


point of the t test. 


The thrust of the tool or draw on 


the metal i is mez asured in 0.01 mm. — 


‘is reported as ‘the Elong: 


oO 


Modal 


ction 


with the Cleveland Club investi- 
gation, the paint: films 
hardness and loss ¢ of with» 


J 


Exposure, days 

9- _Effect of Film Thickness on 

Test Method. Miscellaneous 


materials on steel, airdry. 
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Fig. 10 Composite Graphs of Adhesion and Elongation R Readings at Outdoor and Machine Exposure — Cevela 


-Tecting for differences in film thick- 


machine results on. the 13 materials , res sagent resistance or the like,’ 
selected for the simultaneous “would not be representative unless: 

an sure. The effectiveness of diste nsi- test ps had been exposed to at 
and refer to experience tables such bility or elongation measurement to. least 2 months of outdoor exposure 


as the ‘one which has been presented summ: arize the results of each type. 11 di: ay s of eathering mac ‘hine 


(Figs. 6,7 of e exposure is cles arly shown. by the exposure b efore starting the labora- 
AE it is considered that the feasi- _ widely different readings obtained tory tests. Iti is obvious that when 

0 panel 1 as compared to panel 2, phy sical properties do not change 


"bility of u using test machines to. 
low results of exposure through | its markedly with 2 months of indoor 
effect on the physical properties of a On n Fig. 10, the change in paint — drying, but do ¢ hange severely on 
paint film has been established, the due‘ to 2 months of indoor aging short. wi eathering, that those un- 
complete machine data on the 13 ean be followed by referring to the | the and changing indoor dried 
‘panels of the Cleveland Club e xpo- solid horizontal line, _ whic th is the 


¢ can be rev iewed to. determine initia reading, and « comps wing it hud 


tests s with testa. on » the same pe yanel ay 
The visual correlation is available month aging at ‘‘room conditions.” 
by reference to the € previous paper?» In general, the effect of indoor ¢ aging SUMMARY OF cHNIQUE 
shows the p1 progressive effect been slight, compared to even The used to 
Florida, Cc ‘lev eland, and labora- days of machine or a month of out- insure accurate instrument testing 
machine exposure. r exposure. conditions s to © insure 
conclusion of interest to” tech- data for analy zing the anticipate 
the ATION (OF Test nical people can be drawn at this difference in results of the various 
AND LONGATION time, to the effect that the applica- exposures is summarized below. 

-Resvrrs tion of laboratory tests, including Further’ 


Figure 1 10 is isa composite of of testing alt spray, water immersion, 1, humid-— ious paper.’ 
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ures on all the properties under con- 


Precautions Take ei 


Panel No. 
vals leveland Club Paint Panels. For! to p previous published paper. paper.” 
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‘mil were used to achieve rapid 


. he weat hering mach’ chines | ‘in ri ation, this: proce dure, weatheri ing and should not be trans-— 


this test were limite to o the Cle materials were selected, re presenting 

land area so that the water pled .. formulas from The Arco | Co., F er- 

to each mack chine: would be from the bert- Schorndorfer he Glidde n 


urce and Sherwin- ‘W illiams Co. This 


same source. is r ealized- that 
procedure ‘liminated the possibility 


4 
Lake Erie water is almost an ideal 
of obtaining biased ‘results thro ugh | 


“source: whic could not be obte uined | 
ina nation-wide correlation effort. biased selection of materials. An 
2. T The panel: ‘Is w vere from_ one _ practic: ‘al feature of 
of steel. method of selection was that comple- 
ry he panels were by ted formul: as, considered for market- 
ent washing with the final traces we re used as the t test 
solvent bei ‘ing -evapor: rated 
| the face while baking the panel | 
backing material 1 hr. at 


Ww veathering- machines S, eXC rept that 
the are light | filters” were to have 
already b been used for: approximat dy 
hr. All other ‘machine differ-— 
ences were measured and recorded 
in so far as practical, 
. The panels were shifted from 
the top to the bottom row alter- 


nately from day’ to day. 


This | panel preparat ould 
camidered as ordinary cle: aning: 
than speci al, yet sufficiently 
uniform to afford s satisfactory ad- 
hesion of the paint: materials. 
he sample materials were 
‘selected by a ‘committee which ex- 
amined | previously outdoor-expose 7 
panels and selected from. them the 


test fi to weathering | fail- 


a 


n _ the test. Film thicknesses of only 1 


‘House paints were excluded from _ intermittent wetting Ww 


wasdark, 


lated into the actual performance to 

be expected from si ‘similar "materials 
-applie .d in service. F ormula 
‘fe »rmation is prov ided in’ Tab le I,] but 


‘SumMaRY or Eacu Macuine 


are given in “Table II. The ma- 
chine- “exposure differences are: 

1. The hot machines ‘dorigneted: 
by the letters K, W, and C hada top 
temperature of over 175 es 
2 he cool machines we re H and 


‘and the machine J, 140 F. 

= . The wettest was 
both during radiation and for 13 hr. 
rotation with high humidity 
hile the 


? 
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| 
. 
of one ingredient as compared = 
othr. 
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The e driest Ca 
a D, where the spray periods on on over is 
peer 6 were only 6 and 10 min., re W hich indicated sev ere Florida ad- 


February, 1941, p. 234-237. 
Krueger, L. W. Schaefer, 
Long, ‘ <p impling of Automotive 


spectively. -hesion loss 0 on panels 6 and 9 Enamel System, Industrial and 
‘Fig. 10—panels 1, 3, 4, 6,7, 9, 10, Chemistry, Vol. 33, 
Inspection of the instrument 4. The committee was well satio- “Testing,” Official Digest, 


testing indicates that machine expo- fied’: with the similarity of results i of oak Varnish 


‘sure is very similar to the 45-deg. ‘the machines’ which should have Production Clubs, February, 1942, 
South Land Rack, located in Miami , nearly duplicated e each other (C2 and 213, pp. 94-101. 
Fla. Where adhesion was reduced dD). _W here temperature w: as con- “Symposium on Correlation Between 


Accelerated. Laboratory Tests 
outdoors, a like condition, exceptin trolled, , very uniform failure Was eee Tests on Protective and 


the case of panel 12, was obtained achiev ed. Decorative Coatings,” Am. Soe, 


by the use of at least one exposure Testing Mats. (1937). (Sy mposium 
machine, and in most. cases, by all REFERENCES 
“machines. Elongation curves © ccelerated Weathering Tests of 
(1) R. M. ‘Burns and A. E. Schuh, Pro- i Enamels on Steel and Correlation 


tective Coatings for Metals, ” Rein- Outdoor Exposure,” Proceed- 


also. demonstrate that the effect of 


"exposure 1 machines on n panels i is re- hold Publishing New ‘York —angs, Am. Soc. Testing Mats. , Vol, 

markably similar to outdoor weath- (1939). 289 (1940). 
y out A. Nelson and F. Schmutz, ao) Henry A. Gardner, “ ‘Physical and 


=. ering. Statistical correlation meth- 
ods will be applied ” the data at 


“FurtherStudy of Accelerated Ww eath- Chemical Examination of Paints, 
ering: Effect of Variation in Expo- 1 V Lacquers and Colors,” 9th 
some later time. _ 


Cycle Combinations on Common Institute of Paint and Varnish 


Elong: ation w vere Ty pes of Varnishes, Proceedings, Research, Washington, D. C., (May, 
Soc. Testing Mats., Vol. 24, 1939). 
scattered in the machine exposures Part II, p.920(1924). H. A. Nelson. and F.C. Schmuts, 


=. essentially in the order of the heat @) F. M. "Damitz, ‘ “Adhesion, Accel: ‘rated Weathering,” 
available to the panels. _ The cooler view,” Official Digest, Fede ration of trial and Engineering Chemistry, 0 

machines OV er 125: and less than 175 and Varnish Production Clubs, V ol. 18, December, | 1926, p. 1222 

— May, 1945, Vol. 246, p. 213-228. (12) H. A. Nelson, F. Schmutz, and D. 
er Ol the outde oor exposure Im ‘Hunter, “Measurement of the Fad- ing: Further Development of 
than do the other machines ing Rate of Paints,” Journal of Re- Apparatus and Exposure Cycles,” 

(see F ig. 10 panels 1 1, 2, 8, and 11). search, Nat. Bureau Standards, V ol. _ Proceedings, Am. Soc. Testing Mats., 


exposure machines do a 28, No. 6, June, (773. 26, Part IT, p. 563 (1926). 
goed of anticinat (13) F C. Schmutz and D. L. Gamble, 
good job of anticipating improve-— Ralph J. Wirshing, “Some Causes of Studies of Gamble, 


“ment. or loss in 1 adhesion by outdoor Film Failure,” Industrial and for Use in Accelerated Weathering 
weathering, especially i in 1 the ¢ case of The ‘method of this localized co. co- stems, Industrial and Engineer- 
machine a as compared to Florida. operative exposure has lead to an attempt this Chemistry, Anal. Ed., V ol. 
year (with the ide ntical materials) on a national April, 1929, p. 83. 
‘There were eight panels which lost Basis Members of Subcommittee VII of P 


8.T.M. Committee D-1 at a meeting in Cleve- “Currer 
adhesion severely i in Florida (1, 3, 4, land, were impressed with the advisability of (14) Matl ack, irrent Procedu 


correlating laboratory accelerated tests and out in Oper: ating So-Called Accelerated 2 : 
6,7 4 10, and 12), and of this group Ww eathe ring: U nits,” ASTM Bu 
1 
‘the J machine ‘sev en (the ate participating ‘cooperative work. TIN, No. 1 31, , Dece mber, 1 


Mr. Cunrron -Is it felt H. Ross. of the paints ‘approach “house 
that the temperature at which the were house fromthe paints in formulation? | 
factor in the results obtained? Wi ILLIAMS.— Well, , We Wi vanted formulation to house paint is panel 
Mr. Dave M. WILLIAMS tli’ to work on steel panels, since they 2. should not. say you would con- 
_ -—I do, very definitely. Subcom- are better: adapted to the present. sider it house y paint, but it is pr ‘etty 
mittee VII of Committee D-1 has physical testing methods. The ad- =much an oil vehicle. 
set up a specification of 140 + 10 F F hesion machine will work on aw wood - Mr. EL J. Dunn, Jr. ‘It i is not 
on a black panel. The ambient ¢ air panel if the Ww vood is firm ‘enough. entirely clear to me as to the opera- 
temperature of a machine is 30to40 However, if it is too soft, it will tion for the of elonga- 
below a black panel temperature, drive down into the wood without tion. 
The reason for specifying tempera- unifor ‘mity. At pr present, I know of Mr. you are not 
_ ture is due to its importance in the no method to check the distensi- familiar ‘with the E drichsen machine, | 
failure and in the ility of paint f films on wood panels. I can see how you w ould have diffi 
general life of the film. A. J. 3_Would culty following my _ explanation. 


The Er ichsen mac machine i is usually in a 
‘ 2 Chemist, Research Lab Labs., National Lead Co. 
taso ) Milling Co 


o 


Brooklyn, ‘ National Lead Con 


3 National Lead Co., Brooklyn, N. Brooklyn, N. 
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horizontal position n. We e have fast- a te feiein if a oun film say say that you can test for check 
ened ours on na board nd | br rought it broke under a deformation ‘Similar’ proofness by elong: ation. 


up In ‘the vertical position so the to the one applied by this machine. Mr SHIvE— I can see » where you 
observ: ation hole or well is in a hori- i Mr. R. SHIVE. ‘—How long might have checking on one panel h 


plane. W e have repli laced ere the outdoor panels exposed? and no checking on another 

steel orifice ce die with a plastic o one Mr. Wit LIAMS. —A total of atthe same > elong: ition, but is there a 

such that when n the test panel isin months. point of elongation below which the 


2, position, water ean be applied Mr. Save. — Did you run into films a are likely to run into checking 
the surface of the paint. wire any che cking or cracking: failure cr cracking on exposure? 
galvanometer is conne ected during the exposure peri iod? WILL rams. —T he re is a 
to the copper hypodermic. needle —Ye: es. We ran ber in connection with paints to 
e. Which is in the well and used to ap- into checking and cracking on over wood, because you get a much | 

t the to the pe aint surface. panels 3, and 4 outdoors and in greater ‘coeffic vient of expansion 


‘across the grain there, but on steel, 
checking can be caused by -expan=— 
podermic causing a battery some idea of the ac actu: al ‘sion and contraction within a film 
“action in this salt Ww ater | is the fact of the exposed fi films? itself. Its seems to me in 
that y you have a water bari rrier hic Mr. 1AMs.—It was ery low checking cases that the reading in- 
ist the paint film. When the paint accurate elongation test is not  dicates that there was sufficient 
cee breaks, of course, the water in- the answer on predicting checking. elongation i in the paint to stand the 
stantly “contacts "the steel pa panel, We feel that there ‘is a certain | se- thermal e expansion and contraction 
causing a remarkably sudden elec-_ quence of readings w hich indicates of the metal; but probably not 
trical surge that shows on the gal- avery likely panel for checking, but. enough in the top dried surface of the s 
vanometer to_ indicate the film has ‘it does not hold up well enough to — film to stand the expansion of the 
-dry portion underneath. That, 


The only reason you do not have machines. 


the steel. panel and tl the “copper Mr. SHIVE —Could you give 1 


opened to water penetration. This: 

test end hs as practical value Technical Service,  Pixment too, is only part of the reason for 
t ] Div., A 

since outd oor’ Ww ould start checking being difficult to predict. 


Control of Int terlaminar Resistance of 


minated ‘Magnetic ( Cores 


8B By RF Franklin 
Magnetic nating flux must be made of sheet steel AG 
laminations insulated electrically from each other in order to prevent the . designed to carry a ternatin g sux sl 
~ flow of interlaminar current which would cause high loss a and excessive heat. are bu uilt up of thin sheets of — 
- The insulation is obtained by applying enamel, oxides, etc., to the surface of - : netic steel in or der to reduce the a 
_ the sheet steel. To be effective th the insulation must be a material that will . & los Ses produced by ‘the alternating 


withstand conditions be — in a: flux, These losses are two 


and the other the result of resistance | 
~The design of the instrument is and i its operation very | prac- 1085 causec ow or eaa@y 


Al number of individual multiple contacts to w hie h voltage i is applied 7 rents in the steel. This latter loss, 
are pre pressed against the insulated surface of the sheet steel under predeter- -0 which i 1s ¢ called the eddy- current loss, 

- mined conditions of voltage, pressure, and temperature. A measurement is reduced o' or controlled by y making 
of the total current flowing through the contacts gives an indication of the - the core of thin sheets of magnetic 
value of electrical resistance of the insulating film under the conditions of _ J steel and introducing insulating. ma- 
_ the test. This method of testing and control of interlaminar resistance has in “a terial between _ adjacent sheets so as. 

adjacent sheets. 


The core plate tester has been found of great value in the study and ap- 
plication of insulating films to steel sheets and punchings. It has been found - a INVITED, either for publication or for the at- is 
«useful not only for quality c control of the application of enamel and oxide films tention of the author. Address all communica-— 
tions to A.S.T.M. Headquarters, 1916 Race St., 


~ to sheet s steel but also for studying the effectiveness of these films under --—s-* Philadelphia 3, Pa. 


various operating conditions and when applied in various manners. Electric Co., Schenectady, eral 
. brief: the tester is of inestimable value in the design and const ruction of of mag- i 2 Standard Methods, of hg fee Pinata 
’ 7 roperties of Iron and Stee 
"netic cores. Standards, Part 1, p.670. 
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Prior to the de ve lopme nt of this 
instrume nt rec ognize method lof 
testing the insula ating value of inter-— 
aminar insul: ation was to apply 1 the 
-insuls ating m: teri: al to. a number of 
small re ectangular piec s of sheet 
l, stac ‘k them in a press and, by 
“means of a. bridge, n measure the 
e ‘lectric: al resistance between top 
bottom of the st: ac ‘k. This me ‘thod 
of evaluating the surface resistance 
is not ve ry suits able fo ra rapid fac- 
tory produc tion test for qu: ality con- 
and is subject to possible error 
since when b: iking | the e name | the 
~amount of bake is dependent on the 
size of the sheet: or pune hin ig Which 


has to be he ate ‘dd during: the baking 


eycle. Then, too, the surface bake 
of al ls arge pune ‘hing, may not be uni-| 
form : and this method could not t: ike 
this fact tor into ac recount. T he appa- 
-ratus described be low quic ‘kly te sts 


surface of the individual sheet or 
‘sulating aterial between n the steel Must t be applic: ‘able ina a thin 1s places on the surface in order 
sheets or laminations is to coat the film, to obtain good space factor, k the un ormity of 


surface of the sheet with an insuls having sufficient resistance to limit 


‘Fig. 5. —Core Plate Enamel Teste 


r. 


materi: al, such enamel, var- aminar loss to a low value. J sc RIPTION OF xe ORE ATE 


nish, paper, oxide, ete. he ‘insu- be applied in a continu-— ENAMEL 


dating: ename ‘| is is usually upplied film with a minimum o of “The tse, wih more tay 
the . sheets or or pune hings by means of very thin o or bare spots. doa “C ore Pla ate E namel 
rubber. ‘rolls after which it is The above desirable 
in an ove n. T insula iting oxide may "grouped “unde ‘rr two he 


whieh is fastene to the he ad of 
is obtained by a controllec d at- ings: first, inhere nt characteristics 


hydraulic press and a control box 
mosphere anneal of ‘the steel. the ‘insul: ating n ma uteri itse and 


containing the necessary meters, 
T he phys sic eal cl ha arac acter vistion 8 second, quali 


tion. th case of “inst switches, theost battery. 


= hotograph i the complete utfit 


is shown in Fi Fig. 
are very important: because if ina quite and act accurately evalu-_ 


laminated insufficient resist- ated | tests on the in- ome... 
ance is obtained, excessive eddy ¢ ur- sul: itin 


rents will flow between | Jaminations is which is eV: ate, 


hw in high’ core loss and pos- ‘< is of the utmost import: ance because 


= SHEET 
-sibly high localized tempers atures a perfectly good insulating material, Fig. 2. 
which may eventually destroy the if improperly applied, will be prac- 


insulating material ‘and 1 result in tie ally worthle SS as an amina uw 

_ burning or fusing of the steel lami- resistance. = The contact member ‘ins 4 


) 

ni utions thems msely es, To be success- * It is the p purpose of tl this artic cle t to brass” insulated contacts each of 
ful, therefore, the interlaminar ‘scribe instrument. tha at has which is forced against the surface 


‘sulation must hav following d been developed, which mi kes it pos- to bes smeasured by a aspring. T T 


sible easily to. ‘control the applica- _is in series with each cont: vt a 


_ Must be a good el lectrical insu- tion of an insulating material to the | ohm resistor so as to limit the short a 


“surface of the sheet steel by testing ‘cire uit: current to a definite value 


2. Must core surface: insulation of the steel when, the contacts | are short cit 


‘ing temperature without « de te riora- - “3 either in sheet or punching form un- -cuited by placing them « on an unin- | 


tio, conditions simul: ating those ir ‘sulate d | surface. The contac acts 
withstand physical rv ic Hener the. continued use of individual series re sistances es are all, 
» lamping pressure of the core with- connected in parallel, as shown in | 
out flowing at operating tempera-_ Fig. - and connected across 
definite value of d-c. voltage. The 


Must not by oil, to insure. high: ‘standard lof desired voltage i is mi aintained | across 
moisture, salt water, ete. “interlaminar sie in the core. the: terminals of the circuit by me: ans 


= 


= 


— 
‘4 
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MP ARISON ‘OF 


the surf ace resist: ince of cos on 
sheet steels is that of the A.S.T.M. 
method previously referred to 
this n me sthod 40 ¢ ite strips of thes et 
— steel 1,5; by 9% in. are stacked up 


and ‘the resistance of 


“measured under pressure with 


bridge.’ The \ ‘oltage per insulating 

film used in this method i is consider-— 
ably lower than that normally use 

by the tester _method if we 


he assume ths at the resistane nce of the 
film is not affected by this differs nce 

in volte age a theore tieal relation can 


me ‘thods hie h will | be he ‘Ipful in ‘ 
correl; ating. re adings taken 


= 


Relation Reading and A. S. T. Resistance. the. two methods. 
we let R equal ance of 


dry ce 1eost: it, an volt- Ings will § ive an in lcation of the it can 

meter. An ammeter in the line cir- = que ality of the film, the higher the resists ance of oe 


cuit gives the total « curre nt reading the poorer the film. 


4 


“STACK “RES! STANCE R (OHMS) 


through the contacts Two twist number of these surface re 


drills whic! h puncture the insuls ited ance tes te rs have hee in use at the where r re presents the unit resist- 


sui rit ice whe nthe conta acts are ants of the Ger ner ral Elec- ance of the enamel film in ohms per 
| against the insulated surface trie Co. for two ye ars and have square inch and 
c 


‘The s series resistances are chosen — quality of the surface resistance o 


so that when the contacts are. e rest- tained on sheets and pune ehings in- 
ing on uninsulated surface and St lated with | oxide or e enamel. 
~y. is applied to. the terminals of the - constant check is made of the insu- . 


circuit the ammete r will vead 1 amp. late d film imme dis ately _afte r appli- 2 


Ten ange of current readings there- cation so. th: it fi tilure the 
fore will be from 1 amp. for an unin- process is immediate ly detected and 


sul: ate surf; ice to ze fo ampel res for a th proc ess disc ontinue d until the = 


completely insulated surface. = cause of the. failure found and ret m- 


he i ins strument is fastened to the edied. instrument has: also” 


he ad of a hydr aulie press so that prove d vs alu: ible in the study of the 

"pressure can quickly be applied” on formation of surface films of the 
all contac ts at the ame time. oxide type. Bee: NO asy me ans 
operation the pune ‘hing is placed on ‘ gad me 
op e | of obtaining a alitative mea Laminated 


hot plate in 1 the press” whic h of the resistance of thes se films Magnetic Core. 


“hel lat a wredet te rmine ed tempers ature Was av: ail: able in the ast, the: quality” 
perature was pastythequality 


‘the films was largely judged by 
per: ature. The | press is the nD closed oot 


If the core plate enamel tester has 
color or probing the surface with a | 33 ~ 
up and the pressure held at a single contact. The use of this 
dete rmined value, whic h ap strument has made possible in 
mate 's the expec ted core pre ssure, matic study of the production of 
until the: punching comes an oxide film of the resistance de- will ill be + R.. And if there are 
temper rature. The instryiment cir- sired so th: aut furnace temper ratures, 


cuit is then: atmosphere, time, etc., can be pre- “ten contaetsin 


“eamplete the electric cireuit, vi aluable in the control of the results from the nsions of 


parallel the tester cine 
adjusted until the voltmeter reads determined and an immediate check resistancewillbe-+ (- q 


4 v. and the ammeter reading re- of the product made. ‘The instru- 10 0. 


corded. The observed re reading will ment : also m: a study of 
fall betw een zero and 1.0, depending Be effect of temper rature, pressure, i 
upon the quality of the surtne ace film voltage, and time on the resistance : 
beneath the contacts, | a reading of of the surface film since all of the se : 
1.0 be ‘ing poor, a res ading of zero be. fae tors can be v aried in the ‘instru- 


ing very good. re ad- ment over a considerable range. Substituting. E 
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a 


those of “the 


AS S.T.M. method. will 
show: n later, these low er values 
adequate even in the ca case of quite 


_ EF FECT or SURFACE 


‘Differentiating Ee 6) and sub- 
stituting in Ea. the be- 


Ww hich gives the between 
‘the readings obtained by these tw 
The above equation is plotted i in 
Fig. 3 for various values of series 
contact “resistance and values | of. 
of stack resistance from lt to 24 ohms. 
- As the maximum value o of. ammeter 
current varies with: the amount 


comes 


RESISTANCE ON 
ral 
Loss 
‘There exists an interesting cor- 
relation between tester readings and | 
insulation loss i in a magnetic core 
seri. resistance: per contact, Ww nen is va ue in determining the 
ordinate for the various Vv alues of. tester” readings that should be eX- 
series resistance expressed sed as a “pected i in various applications. = 
‘ decimal of current. expression for this relation can 
For the case of 5-ohm series resist- briefly derived as follows: Neglecting the resistance of the steel 
ance per contact, howe ver, the ordi- | a “Assume a package c of laminations in the laminations the resistance of 
nate becomes equal to amperes. ‘ev _ as shown in Fig. 4 carrying an alter- the e eddy. current path i is 
curves in Fig. 3 show how nating flux perpendicular to the 


Various” of resistance of the paper. An reddy et current 


The los 


The val 
1B 


of this voltage i is 


= 4.44 x 


the coating “in 


ohms | per cubic inch of laminations. — 


> 


10-8 (welts). 
where dt represents the rate "Dividing E q. (9) 

change of flux. If the flux is sinu- pa th, nthe unt 1S given | 


soidal of maximum value B, the xX 


total flux enclosed by the eddy 


; A similar derivation is given in a paper by “9 2 ‘ 
J. Barton called ‘“Interlamination Resist- xt ‘Step. toc in 


, The 
int terms of the A. M. method 
to about 30 ohms stack resistance, 
- corresponding to a unit resistance of 
about: 56 ohms per Square centi- 


is 
‘meter per lamination, which values 
are usually considered quite low for 
resistance measurements “made by 
the A.S.T .M. method. H fowever 7 


-measurements m made by the contact 


4.44 


instrument are » taken under some- 


what more severe conditions so. that 


‘the resistance values obtained are of 
_ lower | order and cannot 


Transactions, Am. Inst. Electrical Engrs. 
Vol. 63, September, 1944, p 670-672. A 
classical calculation of th 1e eddy current 
loss in a magnetic core is given in a paper by 
Bewley and Poritsky called ‘‘Intersheet Eddy- 
Current Loss in Laminated Cores,” sheet Eddy- 
Inst. Electrical Engrs., March, 1937, p. 344. 


enamel tester. 


from E 4. 


(2) is 


“38 
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terms of the readings | given by the — 

The unit resistance 

the ename ‘led surface as obtaine 


Nov 
incl 
lar 
J | the 
Su 
in the eddy current path, P 
} as shown by the dotted li from Bos (7) and (8) 
voltage acting on this path is: 
fo 
90 
tid } is 
igth of fre 
id 
be 
— to 
q 


and it is desir rable to limit” be qu quite low. It should be remem- 
maximum eddy -current loss» to bered, however, that the  interlami- 


Now the ‘number of Renilla ations per 1 per cent of this value or 0.01 watt y Tar loss i increases with the depth of 


sper eubie inch and the core depth i is 


ay 
ch of -10in. , the tester res uding should be of igh “revstance val values only 
lamination thickness and k the the order of 0.35. These curves also necessary with very deep cores. 


stacking “factor. Assuming ¢ each Show that with shallow cores only a a his fact ‘is clearly shown i in Fig. 5 5 


lamination enameled on both sides small surface resistance is required where for a core de pth of only a few 
the number of enameled surfaces per while for deep cores a considerab le riches and a tester Teading, 


inch of stacking is" - re higher surface resistance is desirable. 


core resistance as seen. in Fi ig. 6, 
E STER EADING versus: is small. believec ed, 


Resistance 

_ Another interesting relation 7 


that showing the relation between 


consideration the severe conditions 
under which the measurements are 


“Hence: from m Eqs. (11) and (12) 


the tester, w ‘taking into 


~ 


(ohms per cubic inch) 


the tester r reading and the unit re- 


tionship i is en by factory design and manufacture of 


Substituting Eq. (13) in Eq. | (10), 


4. 4k ; vhere 1s In Ohms per squé are centi- 7. he foregoing discussion describes 
meter yer lamination | which is the 4 
inch)........(14) I the value of the surface tester to 


unit used, in the AS 8.T.M M. method. the en engine er in the design, develop- 
- The relation between p,W,andI The above expression is readily ob- ment, and quality control of the | 

for the case in which f = 60, B = tained from Eq. (2) by substituting insulated surfac es of laminated mag- 
90, 000, t = 0.014 in. and k = = 0.95 By the use of the 

is plotted in Fig. 5 ‘as determined 12.9 for the unit resistance the application of enamel to 

from. nq. (1: t). If one edge of to convert it from ohms per square shee t steel can be accurately con- 
laminations is short circuited so as inch per film to ohms per insulation ralues 
to offer negligible resistance to the centimeter» per lamination. tained that will be 

with the design requiremer its pot a 

thee core. 


eddy « current flow ‘the loss giv en in above expression for R, is plotted in 


(14) would be. multiplied by 4. Fig.6. 


. By: the use of the data calcul: ated Thepection of F Fig. 6 shows that 
in Fig. 5 it is possible to obtain an_ the tester will give resistance meas- 
idea the tester reading that w vould urements up to about 60 « ohms. 
be desirable in order to limit the loss —_ per square centimeter per rls amination- @ 
for.a given surface insul: ation to a which corresponds toa stack resist- tester is, th therefore, a vital factor 
reasonable value. For ex: imple, if a ance of. about 32 ohms. Thus the m: nanufacture of magnetic 
steel of 1.0 watt per cubic | inch is obtain very high values of gore re- — cores and marks an important | col 


cused at 90,000 lines per square inch ‘sists tance the tester re adings should tribution to the electrical ar 


of the pet ace The use the 


“A New Method for | the M ech en = Soils? 


this ire the results obtained by included in the investigation in 
view of the frequently expressed — 
criticism that the standard method 


a 
Discussion 


a” 


a mechanicz ani ily- 
sis of soils described by taul V alle 
-Rodas in the August, 1945, 


the. ASTM h: as some very 
‘desirable features such as” re 


AS S.T rg of Me- 


al An: alysis of Soils (D 422- 
39) 3 and a method identical with — 


> 
duced time of soaking and sedimen- sti method ept th: at 
tation, » and (2) limination of the the soaking period w was reduced to a 
hydrometer. _ minimum of 1 hr. and the sedimen- 

i aia tation period was limited to 1 hr 
a he writer mi ide a series of tests 3 I “ ip 


strue tion inspe ctors. Reduction of 
the soaking period to 1 hr. and dis- 
continuance of the test after a 1-hr. 
sedimentation period would be very | 
adv: if sufficiently reliable” 


_ 1 Raul Valle-Rodas, “A New Method for 

No. 135, August, 1945,p.44.5 

2 Associate Highway * Public Roads 1944 Book of A.S.T. M. Standards, Part II, | Pp. sil 
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vils, 


soils were se and is taken as 0.074 
of tests. F = (No. 200 sieve) instead of 0.05 


& 


thre 

the es 

diver rsification was: obtained by s 
lecting the soils from. widely s — 

ated loc rations. lable I shows the 

states from which the : samples were 
obtained and the physical constants 


the soils. Triplica ate samples of 


correlation between the two meth- 
ods is surprisingly good. 

definite trend. in the V alle- Rodas 
tho Wi obte smalle 
method toy ard 0 taining aller 


mm. as in t the sta and: ard | method, the 


There i is a 


ence in perce entages C of fine sand ob- a 


tained by the two methods on sam- 
ple No. is prim: arily due to the 
difference in the size definition of 
fine’ sand. the sample was a mix- 
ture of a natural. soil and ground 7 


a 


pel reent: ages of sand and larger per- 


each soil were obtained by means of centage Ages of silt and clay than are 


a riffle le sample r. It has been prev ri- obtained by the ste andard method. 


This" is quite possibly due to 


established that a riffle 


-pler will provide duplicate samples 
scribed by the Valle-Rodas method. 


he dispe: rsion time in the hydrom-— 
—- for a given soil are due to pro- eter method. of ni alysis, which was 


cedure al differences. originally 15 ree duced tol 


Table II shows the results of tests min. for this re: son, a" Yr. 


the three methods. It will be tis believed that the arge 


that those obt: ‘ined by the 


modified standard method, in whic ‘ho 


it any \ vari tions shown in ‘able 


Was! 


tanc 


he samples were soaked for only 1 


Feature 


“br. » are practically cal 
those obtained by the ste and: ard 
following the Valle-Rodas procedure ‘Specific gravits correction. 
agree ll wil ith thos Soaking perio 
ained by the ste andard me thod | for. 
sandy and silty soils but vary 
Sedimentation 
quite wide ly on two of the three ¢ ‘le AY —-Y._- Siphoning period. 
10. Settling period after washing 
. Total time in round numbers (exclu- 
sive of washing, drying, sieving, and 
computing, which are common to _ 


both) 


ANALYSIS OF THE 


Equiva- 


‘Rodas me sod divi ision be 
TABLE L.—SOIL CONSTANTS AND MECH ANIC AL 


 Shrir 


Limit 


No. 70047. 
No. 69595. 
No. 69901... 


MECHANICAL ANALYSES BY MODIFIED ST ANDARD, 
ihe.”  18hr. (|Valle-Rodas|; lhr. | I8hr. | Valle-Rodas | 


TABLE II 
lhr. | 


grindin gaction w hic h may occur io 
ing the ee r stirring periods: pre- 


Valle-Rodas and the modified stand- 


e differ- 


| 


SAMPLES U 


STANDAR D, AND VALLE -RODAS ME THODS. 
18 hr. 


consis of pails s having 
iin sizes between 0.074 and 0.05 
This portion of the soil would 

de te ‘rmined as silt the V Valle- 
fine sanc 
as metho d and as fine sand me 


the A S.T.M. stand: lard met thod. 


method | 1- hr. soaking) illus llus- 
tr ates their 


Method 


WValle-Rodas -Mood ified Stands ard 


From curve 


with tables 


None 

None 
Simple 

Lhr. (sand) 
13 hr. (silt or clay) 

§ Smin.(sand) 
110 min. (silt or ok y) 
20 min. 

min, 
30 min. 


Assume 2.65 
From curve 


min, 

hr. 

None 

1 min, 

U4 hr. silt or all 


THE 


COMPARISON TESTS. * 6 


i 
| Silt Clay 


SED IN 


Fine- 


Coarse 


| Valle-Rodas| | 18hr. | Valle- Rodas 


Sanpy Sorts 


70142 


_ Coarse sand, per cent... 
sand, per cent 
Silt, per cent 


4 Clay, per cent 


Sample | 
Cvarse sand, per cent. 


Eine sand, pe recent 


AG 


10 


70330 


Sitt, per cent. 
Clay, per cent. 


No. 695 69596 No. 


we 


702s ey 


70047 


39 


40 


anuary 1947 
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above t HI.—RESULTS OF TESTS. 


show that 2 “exe lusiv e of = 
time necessary washing, drying, Sample Material Soaking: 18 br. | Soaking: | Soaking: 1 hr. 


Stirring: Stirring: min. Stirring: 10 min. 
ing, computing, are re quire 


mi: aking e: ach test by the modified No. 242..... 


. 
tandard method, it is possible Clay 


CO te val tests in an 8- sin 


Coarse s: 


Fine sand 


-advant: ige of the possible overlap- sand: 


Fine sand 
of oper: ations, ten samples of 
sandy soil per 8- hr. day is the: 


a 


minimum equipme nt e found | out in performing, the 


correction, actors, The tests what Mr. Johnston has alre ady re arying: “the 

or- pointe out, namely that changes stirring periods. The results of 


ctions: the modified in the sos aking period do gre: 
standard method may made affect the final results. Soaking the II. 
during the progress of the test for a l-hr. period i is nough 
curves, t oras slide rule he’ 
pee for almost all soils, even for 
highly colloidal clays, like the “son-_ 
ngh al cla ike the on- 
‘me oft test, with the alle- “Rodi as consider red it pe isable re reduce. ge qe 
the stirring time i is ine re ased 
methoc | having a s ight advs ant: ge. the soaking period to 1 hr. for all 


from 1 min. to 10 min. This seems" 
For field” use and ests ‘soils. (Se Proce .dure 5 (b) of the 


to explain the variations obt ained 
day, it is believed that the Valle- Suggested Method. rd, Johnston in two of the 


Rod: das method would be advan _ Changes in the stirring pe referred to in his discussion, 
ti but for labor: atory use and however, do affect the final results. 


instances where \ volume production That is why, in order to avoid the As shown in Table it seems 


is required, odified sti andard grinding action which. to reduce the time of soak-— 

appears Tong stirring periods, we hav ave also- ‘ing and the s stirring period. For this 


4 Mr. Ravn \ “reduced the time of ‘stirring to reason, we recommend to take, when 


min. for all soils. (See Proce dure using the author’s suggested n 
closure by letter) nin. for a ( or’s suggested method, 


of these tests are shown in 


of the Suggested Me thod.) as the soaking period: 1 Ar. for all 


I wish to thank Mr. C. M. John- 


ee for the favor: able comments O ; TABLE IV.—COMPARISON OF STANDARD AND SUGGESTED METHODS. aw 


paper. In Mr. Johnston’s dis- Liquid cia lysis, percent 
ussion , the re are a fe points, cent. Index faterial Standard Suggested 
ever, th: at ne to | ve el: arified, 


“garding the soaking and stirring No. 28 

sé 
Fine sand 


the Atlantic Road, which Ne 23... Fine sand 
tral Americ a, y the Public Roads Coarse sand 
— 4 Fine sand 
Administr: ation, we we using the 
author sugge sted method for. the 


classification of soils, ‘and the re- 


sults thus. obtained “were comps ure 
the ones obt: ained by the A.S. 
M. Ste and: urd Method. Most of 


the soils in this road are ivey soils 
with: high percentages of colloidal” 


= 
— 
J 

> 
= ee... iy — 
200 — 


Stand; ard Method, and the one 


q 


“Tests or y Soils: 


> 
For, sandy and silty soila the 


sults obtained by the suggested 
method are practically identical 


with those obtained by the Stand-_ 


ard | or Hydrometer method.* 


teducing the stirring period to because the 


min. for clays, 1 the grinding action 
was avoided and the results obtained - 


ere as good as the ones obtained 


wise, by avoidir ng the previous de- 
termination of the specific 
and the use of correction factors, 
computations are simple that 
could” be done \ very 1 rapidly, 
_ without even the use of an ordinary © 


ing of the test data is also greatly 


of sand, silt, and clay are obtained — 
directly . Besides, by reducing the | 


of ‘soaking and stirring, , the 


_ for sandy and silty soils. Table Iv time of performance will be cut — 


shows the close relationship between 


the results obtainéd « on clayé ey soils, 


con te ont, byt means of both methods: 


Settling W ashing: 


_ Although it was indicated, in the 
suggeste d method, to let ‘Te- 


nov material sti and for about. 


half ¢ an hour _before _oven-dryin ng, 


excess of Ww water is ‘present. How. 
ever, this can be av voided by remov- 
the material carefully, | so that no 
Ww ater Ww ill be present. 


Procedure, Computations, _Labora- 
tory” Records, Time of Performance: 


The simplicity of ‘the suggested 
— is one of its major advan- 
T ‘ests could be made with a 

equipn pment. L ike- 


minimum 


the method, silt is taken as the 
y*’ material passing sieve No. 200 (74 microns) in- 


stead of sieve No. 270 (53 microns), because sieve 
No. 200 is more widely used in U. 8. laboratories 
Es foreign countries. However, if the division | 
between fine sand and silt is to be taken as 0.05 © 

mm. , sieve ‘No. 270 should be used. 


Stirring Period 


down. tol hr. 20 min. for a all soils 
against 19 hr. for the tandard 
method and 2 hr. for the’ Modified © 
Standard proposed by Mr. 


and sievi ring. ‘means 
that i in any United States soils lab- 

oratory, at least 50 samples per 8-hr, 

day can be tested by one person 
(prov iding that there are enough 
beakers). Ww ith the Modified Stand- 


slide. rule. There is no need of and the Standard Methods, 
charts or diagrams, and the record- 


(15 samples. will be about the maxi- 


mum ‘the at can tested per 8-hr, 

day. 
In order to test many samples a 


by using her suggested 


of be “already soaked, 
before starting the tests, so there 


will be no. delay in the testing pro- — 


cedure. 
The great number of samples that 
can be tested by} means: of the au- 


More Than 50 Samples 1 per day Could - 4 -thor’s suggested method constitutes 
Tested by the Suggested Method: _arecord mark, and we hope that its 


Mr. s estimation of the 
number of samples 1 that can be tested - 

with the suggested method is 
tremely conservative. our labo- 


ratory, W with limited equipme! nt, 


use will be of some, help to 


lative Merits: 


are in n Table 


“one | person has been testing by over- which the author’ s suggested method 


lapping the operations in the proce 
20 samples i in a period of 2 hr., — 


dure, 
exclusive of the time necessary for 


Specific Gravity Determination. 
Hydrometer Us 
Temperature Correction 
Specific Gravity Correction 
Hydrometer Correction 
Soaking Period 
Sedimentation Period for Clay 

Determination 


7 Total ‘in round (ex- 
-clusive of drying, sieving or 
computing) 


Number of samples tested per 8- 
_ hr. day work 


7 pose d by Mr. Johnston. - 


TABLE V.—COMPARISON OF THREE METHODS. 


‘Standard 
Method 
‘Necessary 
Necessary 


Required 
Required 

ad 
| 


Cc shat or a special slide rule are needed 


the Modified Sts andard 


Bugessted 
Method © 


Standard 
Necessary 
Necessary 
Required 
Required 
Required 
1 hr. 


1 hr. 


7 Not necessary 
Not necessary 
Not necessary 

Not necessary 
Not necessary 


20 min. 
Very simple. Nei- 
ther charts, 
rule are nec- 

essary 


= 


‘ee or more. 


ure on the Com ination of 


| 
me 


R.S., 
en ‘of Standards a as the first of the 


AH 


Bureau of Standards, 


Norte. —An lecture on ‘‘'The Combination of Data from Tests 
~ Conducted at Different Laboratories” was given by Prof. P. C. Mahalanobis, 
Editor of the Indian Journal of Statistics, SANKHY. A, at the — 


Tuc 


et, 


Allied Mathem: tics 


precision of measurements in which 

he first bec ame interested some 24° 

_~years ago when giv en the » task of i in- 


ASTM BULLETIN” 


1 


d at 


Tests Conduct 


> 


and temperatures. In computing: 


ing 


ments upper air pr pressur 


the ‘correlation coefficients, had 
‘thought it advisable introduce 
terms for errors of ‘me asurement in- 


the equation for the 
"coefficient. Thus instead of: 


a 


ing period 
il 
were performed at an avera 
— 
aE 
Summary of Lect from 
~ 
Tucker E-11 on Quality Control o 
| = 
| 


me: nt. use of this: lat- 


in ad lition to the usu: ial terms of 1 the. 


— 
use of this treatment. 
of the data was est ablished by the 
that: meteorological results: 
reached by him were independently — 
arrived at eight or nine ye: ars later” 
by Franz Bauer from entirely differ- 

r his experience | had 


somewhat different, but such a line | 
of explan: ition was scarcely G auss- Lapl: ia ith se: iles 

in the case of the gravitation: al c con- 


e « and n repre: ent errors of aoe 


stant or the ve ‘locity of lig! at. 


‘the differ rences obtained in the 


‘meas sure ‘ments its by diffe rent 


tos sti significar -differe neces: 


curve of 


in the results. — 
‘The GauseLs apl: we 


errors 1 ma not apply rigorously. 


3. Slight intrs class: correlations 


may exist betwe 


For ext ample, 


be 


aving | the nonuniform graduatior 


observed curves were more 


Three possib le expk: nations 


widely dispe srsed. Suggests | 
q ha at the pr recision of modern 


cannot ignored any longer. It 
might therefore be advisable to us se 
‘meas suring instruments with 
uniform gradus itions (with a table of 


corrections) order eliminate 

‘en measure! ments a bias. 

made by the same observ er or W 

q the s: ame iF tbor: atory. 
when measuring a ‘rod w Ww ith a se ale, 

enceessive readings m: 


pom ussion: 7 
a he lee ture w: 


statistically independent there eral discussion. 


1. Two rods of different ai 
say one appro oximately em. 


‘sev eral uestions: 
q is any intraclass, correlation, then The v: ariables, as of 
‘the v 


ince of the mean would be specimen, particularly the shape of 


one 30 cm. long a are eac mieas- 
ured 500 times with an ordin: 
seale div ‘ided- into 1- divisions. 
Will the sti indard error of the meas-— 
urements: of the two. be the 


did not find any critic: al dis-— 


o negligible when n is ‘sufficiently i in 


given by 2/n{1 + (m= Ven] 


stead of Now (n 


steel : 
y 4 tend to be zero even when n n is large, 


_ ~provi ided p, is truly zero. But when 
there is” any intr: ac ls ation, 
—howeve er small, 
the term (7 (n 


it is inevitable that 
1)p, would not be 


end, and length, which affect the 
obse length values, we re cited. 
. Mahalanobis cited an experi- 
formed. _ This would consist of, say, 
‘a set of two or three Kater pendu- 
lums pl iced in different locations in 
Jational Bureau of Standards, 


and a similar oa two or 


- ment tha at he would like to have per- 


the N 


cussion of the ; le vast, 
ae ereased, and would ultimately be- 
‘not in lite rature avail: to hima 
come the dominant term when nis 


few yearsago. 
large. In this latter case the true. 
7 "Length and diameter meas- 
error would be appreci iably greater 
than: the calculated error. . In other 


words, there may not. be a biased 


placed in, "say, 


then mi ade a at an 


extended period with several obser- 
vers rotating among the two or three 


rents are made on a rod of cir- : 


cross-section. - Wor ould the 
~ standard error of each of such meas- 


same, or would the 


in 


on is ‘important, 2 as 


ype (em) W would be negligible 2 only 


when ‘there was no correl: ation be-— 
t 


/* tion of how far the normal curve of _ tive of the universe of observational 


er rors. speaker conter nded 
+ Prof. Mahalanobis had attempted 


error, but an increased ‘margin of 


error due to the re: adings being ¢ cor- 
rel ited. Besides this, as already 

there was also the ques-— 


ane is really adequ: ite. 


to collect some preliminary data 
bes wing on the above points s. He 


tions the results from the 
several stations compared. ~~ 


There was ¢ onside rable discussion 
of ‘the norms ul curve as representa-_ 


that all this had nothing to do with | 


“a 


Prof. “Mahalanobis replied that 


a number of students of physies was in complete agreement with 
to make measurements of rods « of ne Klein's s view that there was an un- 


Prof. Mahalanobis the n re- 


ferred to the fact (pointed out, for 
in Shew hart and De ming’ 
book,)? that values of such funda-. 
mental constants as the velocity of 
light, the ratio of the > charge to tl the 
- mass of a an electron, | ‘gravitational 
constant, Planck’s constant, ete., as 
measured in different. laboratories 


actually differed in most instances 


by as much as three to eight times 
the calculated stand: urd er rors. ; In 
cases exact de finiti ion of the 


tical Methods the Vv iewpoint of ‘Quali, 
Control,"" The Graduate School, The Depart- _ 
ment of Agriculture, W ashington, D. Cc, (1939). 


January 1947 


‘different le ngths with four different bridges rable » gulf between pure and 


types of steel measuring scales. - On 
one scale the | ce ntimeter marks were 


unequally spaced but each centi- 


“meter was divided into 10 equal 
parts . In the second the scale had 
true centimeter graduations but the 
centimeters were div ided into ten 


slightly unequal graduations, 


the third scale w as a combination of T an sl 
the foregoing two. : The fourth scale a was reached or not. _ For example 


was just an ordinary ale. In 


and “fied by the purely ‘pragmatic 


applied mathema‘ Lacs. - Methods of 
pure mathematics were no doubt 
most useful | and even essential 
statistics as in 1 physics and other 
scientific subjects, but recourse to 
such | mathematical methods must 


always be an a act of ‘faith tok be. justi- 


terion of w hether any useful result. 


no physicist would have any hesi 


_ tests with these - measuring rules it tation in using the integral calculus 


found that using the one with 
uniform | graduations the students’ 
_measurements yielded a curve which 


— BU 


= 


to calculate, say, a moment of in- 
ertia w ould know that matter 


4 


= 
— 
a 
‘ 
| 
— 
L 
7 
to 
] — 
— 
| 
— 
2 r 
| — 
— 
| 
| 
| 
| 
— 


quired “by pure wi 

the refore the use of ant ulytic me doubt. ‘most important it but was 
a could never be established with | e ntire ly diffe re nt from the situ: wile. 
logical rigor. He submitted there- which he was discussing g, namely, one 
fore, that inv vestigating the appro- 

priatenes sof particular ‘mathematical j 


is taken upon samples from what is 
Methods o or models \ was an essential 


believed to be the same univer se, 


parte of the job of a statistician “the variables being the c observe rand 


lace of observation or the measur- 


ing apparatus, t the ‘measuring ‘appa-— 


being as nearly y alike as we 

can make | 


is proc cedure ‘when samples are 
- taken at different locations from : 


bale of rubber, ‘and a number of tests ‘with errors measurement, with 

4 each 

location. 


he further contended that 

bei ‘ing essentially an applied science, © 

such investigations must proceed on 
de 


¥ 


are ‘made from samples at e particular emphasis upon yste-— 
He explained this matic errors. He has studied t this. 


by making ol pservations on the ¢ one 
error the same quantities by a num- 


e-Retardant t Propet alt. 


y is thi than the il textile 


is thicker 
fabrics and has yarn structure. 
Ww hile all the tre we ed felts tested 
As illustrated by that rece ntly ‘passed the requir ments 
“unde the auspices of Sube ‘ommit- 
tee Section | II on Felt, ¢ of 
A. S.T. M. ( ‘ommittee ‘on Tex x- 

Four laboratories (three manu-_ 
facturers and one consumer) ran 
inter -laboratory tests on varied 
grades and thicknesses of felt the 


‘flameproote and the 


laboratory data on 
after- glow wi as “found to prev ent 
adoption of either the method or the 


specifica itions by the committee. 


tions, 
a on measurement of 


‘as as” the pur- 
pose of soliciting ig con tru on 


ctive -com- 
ment from. othe izations and 


intres eate 


state. The need for a special 
“method and specification diffe ring 
from: the A.S.T. M. T entative Spec- those interested in this subject who 
Ww ith this. 
ties of Treated Textile Fabrics or similar _types of tes ‘sts when 
626-41 T) was apparent as plied to. felt: 
es of 
This pr oposed specification and test method are published as infor- 
for Testing Materials, 1916 Race St., hila- 


fications for Fire- Retard: int P roper- may have had expe rience ad 
Proposed Specification and Method of Test for | Fire- Retardant Properties of 
- mation only. Comments are solicited and shouid be addressed to &. 


fire-retardant properties of felts treated 


be fire retardant. 


Proposep SPECIFIC 
2. The felt, Ww subjecte od to the test 
described in Sections 5 and 6, shall con- 
form to the following requirements as to 


lo 


glow, w hic h is also noted veh ‘smolde ring 
of sample after oaaes is re moved, shall not — 


Mertuop oF EST 


fire-retardant properties: linear foot across the full width of roll of 


fir 
(a) Duration of Flaming. re shall 
rs. be no initial surface flash. The continua- 
tion of flaming for any one of the five 
specimens after removal 


i 


equilibrium in an 


which is that reached by the fabric in 


BULLETIN, 


in which each group of observations — 


accompanying per specifica- 7 
sufficient variation in inter- 


felt shall be selected for test. The sample wl j 
hall be brought to standard condition (b) Duration of Glow.—After the gas 


ber of mea: isuring mac chines (all close. 


duplicates) ; set at differ ent locations, 
and these me asuring machines oper- 


ated by a number of observer er rane 
has as also studied effect of 


tendene to re ‘ord eve n rather tha 


numbers in the last estimated 
“place. 


approach is to build up 


experiment, compared t to the school 
of statistic ‘al thought which m: athe- 


S 


“nately is lacking i in many otherw ise = 
cap able statisticians. 


~,- 


@ & 


at 70 F. 1 C.). A tolerance of plus or or 
minus 2 per cent is permitted in relative 
: humidity and plus or or minus 2 F. (1.1 C.) in 4 ’ 


4 


4 (a) Fi ive test specimens each 4 in. 
in width by 6 in. in length shall be cut 
from at least three spaced sections" 
of the sample 
F ‘ive e spec cimene shall 
aratus 
Apparatus 


she ull consist of the 


‘capable o of | so. 0 hol ling the specimen to 


prevent it from moving after being clamp i 
in position fortest. 
ee ld 12 in. in width, by 12 in. in depth, 
by 30 in. in height, all inside dimensions, _ 
~ shall be used to protect the test assembly 
from drafts. The shield shall be open at 
the top: and provided with a vertical slid- 
“lass front. Sufficient ope ning (1 in. 
g uss front. p 
in height and 5 in. in length) shall be left 
3 the bottom of the front to allow for 
manipulation of the gas burner. 
Gas Burner.—A__ bunsen burner 
a tube 3 in. in diameter. 
«6 (a) Duration -Flaming.—The 
shall be suspended vertically 
1} in. above the top of the gas burner. 
and clamped so that a 6-in. length of the — 
“material is exposed to the flame. With 
the air supply completely shut off, the 
_ burner shall be adjuste d to give : a luminous 
: flame 1} in. in length. The flame shall 
be applied vertically near the middle of the — 
Be es of the lower end of the specimen for 
30 sec., then withdrawn, and the time — 
during which flaming continues on the — 
specimen shall be measured and recorded. — 
flame is removed, and immediately after — 


the test | specimen stops flaming, the ti 


_of glow shall be measured and recorded. aod 
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stated purpose of this 
ins Bendure and Glady Preller i 
f “to give as complete a story as space per- 
mits 0 of all fabrics in consumer use from = 


their beginnings to finished f fabries.” 


99 
vO div 22 chapters. 
_ The volume is divided into hapters. nism of protective action and the typical — 


ne se 
One of these is an introduction; eight deal structure of a zine coating. He then dis- 
with the various fibers used in textiles 


cusses the effect of v: ations ‘in the i iron 
manuf: five deseribe t he various or steelbase and the control of fluidity 
es employed in | making yarns and 


fabrics one presents those fundamentals 


of ch emistry y thought to be necessary for 


0 n gal- 

vanizing R. Dacsen will be of 
~_ rest to those in this field of activity. 
aut! hor des ils first with the 


addition of ‘aluminum , tin, n, and other 


the coating with temper: uture and and with the : 


is 506-page ludes a a large 
number of technical papers and reports 
which are segregated under the following © 
‘sec ‘tions: ; Design; ; Materials and Con- 
struction; Mainte nance; Traffic and Op- 
erations; S ils Investigations; and Spe- 
cial Projects. The papers under Materials 
a and Construction cover such subjects as 
identification of ‘granular deposits by aerial 
Photogn aphy, y, condition of cone rete p 
ment in Kansas as affected by coarse 
aggregate, pavement blowups correlate ‘lated 
with source of coarse aggregate, tempera- 


an of ‘mod dern textiles; metals. He also discusses the effect of ture variations in a conc rete pavement 
the handling after dipping and heat tre at- 


a underst: anding « ( 3 


four” outline the various tres itments and 


; one is” 
a fabric ary ine 200 
i items; and one giv es a very brief rés umé = 
of the use and developme nt of methods — tat 
for the identification of fiber content and + 
the study ¢ of fabric charact teristics. A good 
index completes the book. 
outstanding feature of this book is 
the inclusion many unque 
fine illustrations, of which there must be 
about 600, although they not num-— 
bere Most of these are excellent. 
and many are very real 
ductions- of fabrics. Tw elve are color 
plates. Like the illust rations, the chapters 
- also are not numbered. In both cases this — 
an_ inconvenience to the reader 
n ‘referring to another er section, 
pecially since the authors refer to chapters 
by number, w hich necessitates consultin 
the Table of Contents. Another ‘incon- 
venience to the reader is the fact tha‘ 


nearly a third of the pages of text 


Reinhold P ublishing | 


sstionably 


and ‘Standards’ by 


ment of the coatings, as well as the 
pickling, and fluxing. 


The information given in this book ceri 


7 certainly sag the galvanizer to locat 


almost any difficulty he might 
in his process, and to. > improve: the quality 
of his product. 

publication is available the 


City, at a cost of $5. 25 per copy. 


teagent Chemicals and 


Standards” 


press is the 
of teage nt Chemic als 
Joseph Rosin, Chief 
Chemist and Chemical Director of Merck 
&C 0., Inc. This latest edition contains 

requirements and tests for fifty- two new 


« on Re 


second edition 


numbered due to the arrangement of the reagents which include such special mate- 
“illustrations. This becomes especially rials ‘as several of the more important 


as 11 consee 


; troublesome when as many 
pages bear no numbers 
“a The scope of this book is wide. The > 

i n of subject 
plicated, and both type and style of writ- 

‘ing make for easy reading. It is s intended 

-espec cially for persons who w york with 
fabrics, for students, and for consumers, 
not for fa fabric technicians. Consider- 
ing the range of subject matter, undoubt- 


matter is not co 


amino acids. 


‘generally ‘recognized | since it ‘was issued 
quire ments 


Recommended. Pr ractices _for Apparatus 


hE 
The authoritative position 
of this work on the requirements and 
for Teagent: chemicals been 


Refere nee to this for re- 
g und tests for reagent che mi- 
j made in the AS.T. M. Tel ntative 


in 1936. 


Metals (E 50 — 46 T), are 


ond some differences of opinion will arise the jurisdiction: of the A. s + 2 M. Commit- 


concerning g many statements whic h are 
included. In the opinion of the reviewer 
some duplication and repetition of state- 
‘ments ¢ could have been omitted. Also it: 
would have been desirable to have cheeked 

earefully” for contradictions which exist 
within | the | text, for preci ision in the use use 
of terms, and bang accuracy of state- 


illustration | in “In the | ‘event t that 
this book is revised many corrections _ 
should be made. 


This 688- -page publication is available 
from. Mac millan $10 


copy. 


J 


tee E-3 on Chemical Analys sis of Metals. 
ze opies of this 550-page publication, — 
ele arly printed o on good paper and : sturdily 


Nae 


Inc., 


ard Proce 


Highway Research Bo 


Proceedings 
ia Twenty- Fifth annual meeting of the High. 
ow ay 


h Board been i sued. 


Corporation, New 


bound in a durable cover, are avs railable 
at $7. 50 = from D. Van Nostrand 


and the underlyi ing subgrade. = ‘nder Soils — 
Investigations there are such topic 
sand comp: ue tion studies at Eglin Field, Fe) 
Florida, abuttments: for small 
bridges, transfer ‘of earth pressure by 
shearing stresses, theoretical aspects of 


Ww ater accumulation in cohesive subgrade: 
soils, and some proble ms in subgrade 
moisture control. Copies of this publica- 
tion can be obtained from the Highway 


Research Board, 2101 Constitution 


_Inter-Society Color Meeting 


at 


NEXT annual meeting 
of the Inter-Society Color Council ‘is 


be held in n New ‘York City, February 24 


and 25 in conjunction with the meeting 
of the Optical Society of America and th i 
Assoc iation “of and 


gation by Council com itte pes, Hertoneed 
the following: Color Color Apti- 
tude te ; Color Blindness Test; Tlumi- _ 


Mate + On Tuesday, at 
session sponsored jointly with T. A.P.P.L. 
will include the following papers: ‘The 
Man’s Interest in Color, A. H. 
‘Croup; _ Colorimetric St: ands ardization in 
Industry, Ralph M. Ev Ev ns; Color-Or 
The afternoon session at 2:00 
will consist of the following: 
photometry, “Norman B anes; UL C. I. 
Standard Observer and Coordinate Sys- 
tem, J. A. Van de Akker; Inter-Relation 
of Color Specifications, Dorothy Nicker- 
son; Color Engineering, Frederick H.— 
All those concerned with ¢ color 
“cordially wvited to attend the Council 
M. is is one of the mal 
associations which belong to the “wef 
a iety Color Council and a number of 
AS. T. M. members have had a a very active 


i 

al 
= — 
= 
| 

= 
2 

4 
| to be held at the Pennsylvania Hotel ine 
volves morning and afternoon sessions 

— 
— 
page 447 that “W ool is composed chiefly g 
| 


all members’ know, the 1946 


= Electrical Insulating Materials, Plas- 


and lubricants, glass and glass. and the Outlook for Future,” 


note | some the topies under 
development. F urther details will 


the March ch BULLETIN, and 


Inv connection with work on soils 


pee rapidly as possible, _E ven many the symposium | on load tests to de- 
members who have available the te rmine bearing cape city” of soils, 
big Books of Standards find it with: a separate session inv volving 
venient to get these speci ial compila- on in general. C om- 
q ions, mittee D-18 s planning these par- 
technical publications | on > ticular There is a 


Apour ‘the time that be completed include the 1946 of 1 


vater-formed deposits, thus c« con- 
should Marburg Lecture. by Dr. Mattiello, tinuing the interesting discussions 
in the ‘mails three parts ¢ of the 1946 ee 


Organic Coat- on this general subject that have 
inv volving Protective Org 
Book of A.S.T.M. tandards will ings as Engineering Materials, the been arranged by A.S -T.M. Com- 


> 


eame available in early ‘Januar 
“ Pi ractices , and the Symposium on o be set up involves 


publications have been forwarded 

to the members. _ The two sy inv rubber and rub- 

Book of tandards comprises posiums are considered outstanding. products which would be cov- 
major portion of the contributions in their “respective by papers presenting data de- 
_lieation schedule on which sub fields. Another publication being eloped during the war period and 
‘stantial is being made by ‘separate pamphlet discussion speed of testing. 
staff. the middle of May ‘is the paper on Theory of Adhesives, _ There are a number of other topics 

Society will have issued some by Dr. Weyl. being studied by Society groups te | 


13,000 to 15,000, pages of material, hike determine w whether the 1947 Annual 


big Book of Standards com- Wor 
about 7 7000, pages this Proceedings, 
ably aggreg gate in excess of 1600 


‘The 1946, Book i is bein issued in in pages, instead the estimated 
pages, there re is no likelihood The successful dinner spon- 


thet this will be co completed ‘before sored by the Western New York- 
A— Ferrous Metelb the e1 end of April. . Meanwhile quite mtario District during the 1946 
Part I-B—Non-Ferrous Metals number of the major items in Annual Meeting ‘in Buffalo has 
1i—Nonmetallic Proceedings will have been published prompted a decision to hold another 


structional in separate form. Annual Meeting ‘Dinner in Atlantic 
nm City, with the cooper ation of 


and Parts II and I-A were to be fin- 
ished late i in that m month. 


Meeting would be the appropriate, 

time for presentation of | papers and 

-Teports on the respective topics. 


Part I1J-A—Nonmetallic Materials—_ 
Water, Textiles, Gaseous Fuels 


tics, Rubber, Shipping Con- Nominating Committee Correction 


Special compilatio s of standards theme of the Society F iftieth there was an error in the 
(which books in some cases include nual Meeting to be held at hal- list: -officio. men mbers of 
other pertinent material) that have fonte-Haddon Hs all, Atl: antic City, 
recently been completed include during the week beginning June 16, ficers. 2 he name of Past- P resident H. J. 


ss ld 

those pertaining to petroleum rod- is to be “Fifty Years of Progress Ball was incorreetly included—this shoul 

P have been P. H. Bates. Moms, 


Harvey, P. H. Bates, and J. Townsend 


>» 
products, and steel piping materials, the meeting program wil include the three 


sponsored, respective ely, by Com-— “numerous tec shnical sessions of ‘par- 
-mittees D-2, C-14 and A-1 Orders’ ticular interest to specific groups in nating Committee. The listing of the reg-_ 
for these ‘books received from the «it is possible at = members and the respective 


‘members and are e being filled to do more _ nates as given in the article was correct. 


provisional program for the 
meeting with the synopsis of tech- “a 
nical papers and re ‘lated inform: ition 


is scheduled for the Ma, ay LLE 


serve as ex-officio me smbers of the Nomi- 


id... 
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Ate Pertinent Message tc to All of | sf rom n the President’ 


40, it is a ge ods measureme nt of their 
o greet you and to express my quality, consumers and producers vious activities on 


j wish that the New Year will have met and smoothed out dif- of data ia and the establishment 
bring each of you a larger ferences whic h might well have of tolerances and is expanding 
and prosperity. industrial progress. Such stand-by it e. Nearly all of the 
prosperity, _ industrial progress. ‘Such stanc y its name. Nearly 
activities for > which most of us ful instruments for tl the assur ance ously at work in their respective 
lay ed, but slowly a foundation ee new met hods, processes and ma- — Membership — ine our Soe iet ty is 
being laid on which we ean build | terials, by promoting research, now well over 6000 ‘and our ur able 
by incorporating these ad- Membership Committee 
we adhe re to the fundamental 
ha 
principles of cooperation with our committees are constantly growth. Service to our members 
bis 
willingness to work. Our coun- human welfare. It is obvious being improv iby a change in 
impoverished, although many of our Society can play in helping record of our Society is great and 
our people have suffered from the = the recovery from war presents our wartime contributions were 
prosperity cause higher whic h I am sure w e will uge erly _ belief that we are ready for. even 
wages and freer money. Ac- 
Spparent ‘in shortages adquar irters Staff have mains strong; the greatly 
basic raw v materials, the searci- incre: Ise all costs coming 
ties” of manu acturec Ss, anc pansion is a 
the lowered initiative and pro-- 
w hich hav ret position hat we may effec- weaken future, Already 
this end we hav adjustments in prices of 
panded our facilities by our PA ha ave been 
“greater return of business to ving 


of happiness, success, become very serious in hampering into the broader field indicated 
prompt return of normal ards properly applied a are power- technical committees are v vigor- 
hoped a year ago has been de- of justice. By keeping alert to lines now that peace here. 
_ more firmly than ever before if 
ances in industrial “standards, —m: plans envisioning further 
each ‘other, justice for all, aiding ‘the betterment « of through the various s districts 
try emerged from the war greatly therefore that part w hich type of organization. Tk T he past — 
usion of increased outstanding, but it it is my firm 
grasp in the year ahead. i greater accomplishments ahead. 
tus ally, the _impov erishment Offic ‘ers, Directors, and Finan ally, our "position 
to 
ductivity of our workers, all of me ntation ‘so ‘that we may hich must not ‘be 


4 7 
be 
Fi inance 
pons better equipme nt now av ail. with ‘announeed ms. In view of the importance of the 
able and to work together effi- These char anges have ve been services” rendered by A 


ciently to restore our lost w ealth. complishe d with very little inte r- and their value to industry, your | 
imperative need is for rence of « our of that 


duction whieh can be attained 


a4 conflic of the past year was in progress. ‘the a ‘assurance that thes same care- 
and. by a real desire on the part — Forw ard- looking ‘policies w ith - ful stew ardship ¢ as in the past will ms 
both m¢ anagement to al expansion exercised to avoid waste or 
to be just in in their dealings: swith are s of being carried travagance ai to render full 
h other ‘and with the public new study committee measure of ‘service. 
which they ‘serve, working activities with this background that 
Our ‘Soe iety has fox many 


in the field of the so-called “Sand- we in A.S.T. look forward 
ye ears demonstrated the advan- ~ the New Year. The Officers and 

wich C Construction” materials, 
tages which may be > atts ained by Staff appreciate splendid 
ad administr ‘ativ e committees 
cooper rative effort and by secking nt the a Mom U Iti- ; —_— you hav e given and we : 
are co inuin w wor on ‘ 
ie to the members early in January with mate Consumer Goods and Sim- 
ine their annual statement covering dues, we feel | 
the sentiments and philosophy expressed so Serv vice 
that the message is reprinted here | 
In somewhat expanded form. Furthermore 
while the message is intended primarily for 
members of the it should be of inter- | 
est to all who: read the Buttetin.—The E 


So 
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as 2 it is the hope tha at many of the con- 


AS. T.M. Building tributors will find it possible to visit 


response to. the : The accompanying list shows those AS.T.M. Committee Week beg ‘gin- 
vice from the Board of Directors” received from Novem- ining February 24. W ednesday, 


is received from Novem 
that additions al ere ne de ed ber 19 to 20. ers February 26, the Building i is to be 
ex 


formally” dedicated and in connec. 
Ww as to to ‘be held eared of ene um-— the e response of many tion therewith there is to be a 
bra ances a ‘number of additions “members, il and co com- ceremonies 
companies and individuals | the fund, a total of about ranklin Hotel, begim zinning at 
made con ontributions to the fund. $160,000 having been contributed me 


Companies Contributing to the Building 
from November 19-December ‘ 


_American Society for Metals al Men Cont he B wat ind f 
ersona embers ontri “ine to the Building Fund 
Detroit Edison Co. “vine rr wey, 
‘Hall, C. P., Co., The dock, Charles Peters, Fred 
-Houdry Process Corp. Ball, Herbert Jones, L. B. Porter, Earl H. 
Age, The arr, Joseph R. King, Albert D. Reeve, C. 
at Miller, Walter Schofield, L. 


Bittenbender, Robert A 
Bolton, John W. 


Callan, Philip J., Jr. 


Murphy, Glenn Smith, H. E. 

Moulton, M. Speller, F. N. 
Nead, J. y Statler, A. W. 

a varlson, Thorwald A. Newton, Victor he Swain, Stephen 
Dietz, Albert North, R.S. “ws: } Townsend, J. R. 


North Jersey Quarry 
Precision Thermometer «& Inst. Co. He 
Riverton Lime & Stone Co., Inc. © 


Sprague Elec. Co. Eppley, Marion Osbourne, Alan eiss, A. E. 


cs 


Forthcoming District M Meetings 


Rochester, March = Automoti tive 


uels and d Rubber: It 


New, York Testing of Consumer Goods; New York- ‘Ontario: In ismuch a as there has been no fel 
Automotive Fuels and Rubbers; Philadelphia: Cotton Processing; 
M. meeting in Rochester since | cat 
» in both Pacific Coast Districts. 

Ese T LEAST Ger MacDon: an- meeting of the Society held there in | Pu 


ings are to be held in ‘the next few a’ ager of Quality Control, Montgom- — 1938, the Western — New York- | ve 
weeks under the auspic of ry W ard & Co., Chie: wo. Mr. Ontario Distric t has bee n pl: anning, ins 
AS.T.M. ‘District C ouncils in cer- “MacDonald has ‘devoted intensive its-Rochester | contingent, to to 
industrial centers, including effort to the evalu: ation of the wide arrange for a technical s session, and ha 

range of. product s handled by his have enlisted the c cooperation of the 


“4 Roe hes ste er (W m Ne Ww ork- | 
Ontario), P hiladelphia, Ne w York ~ company, and has been vitally con- _ Rochester Engineering Society. An 


and the two Pacific Coast distric ts. maa _ cerned wi with many problems i in con- interesting session is scheduled for 
In connection with the latter affairs, _ nection with so-called ultimate con- __ the even ing of March 13. From the 
resident Carpenter and Executiv sumer buying. He has participated beginning, the plan has been to 
ne g. 


= Secret: ary Warwick are ‘making ain the work of a nunber of organiza-_ ature discussions on materis als or 
he ts have arranged the | meetings of the Administrative Committee on and the committee is pleased that 
in ¢ onjunction with this trip. Ultimate 
few details of the the activities | and A. Boyd, Head, Fuel Dept., Re 
are noted below and a general in- policies which the Soe iety should set search Lab. div Ge neral “Motors 


trip to the West Coast, and the ae and in A.S.T.M. i is ‘a member elements the ‘automotive field, 
onsumer r Goods which Soci iety senior Vi ice-Pr resider mt, 
vitation is extended to. all A.S.T.M. up in this field. In addition to Mr. Corp. w ill speak on C rasoline— 


members and guests to atte nd. MacDonald’ Mr. Ephraim Yesterd: ay — To- day o-morrow. 

Further details of the will Freedman, Director , Macy Bureau W ith him in the technical program 


giv n in d direct. mail notices to and 
A.S.T.M. me »mbe: in the Vario New ork, who i is the meeting 


of Standards, R. i. “Macy and Co., 2 be Mr. B. P. Nesseger, The a 


BF. ¢ Con. 


who 
program: has in mind in- discuss a 1 nu unb er of interesting 


viting other authorities in this fiek 1 phases i in the development and use 
New York, March 4- —Testing of Ulti 


This meeting is the second in a outstanding authority in this | 
se ‘ries of three which are planned os field and in other r phases of research — 
the New York District Council. — has spent n many years rs of his indus - 
The third one, probably to be held trial career | studies of automotive 


in the e: arly fall, will involve certain ta fuels. 

TMBULLETIN 


Engineering Societies ‘ing, on 


evening of 4, 1, beginning at 


— 
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Philadelphia March 25—€ Co otlon committe, most interesting s ses- address meetings in those 
Fabrics and P P roce sion to be held Franklin cities, as arranged by the Northern 
For. some time ‘the Phil: adelphi: a tute o on March 25, which will fe: ature Southe C ‘alifornia— 
District has wished sponsor a or three leading te Councils: of the Soe ciety. The meet- 
technical session ‘on some phase of speaking 0 on textile fabries and their _ ing in San Francisco is to be a eal 
textiles, feeling that there woul | be _ processing, in part icular cotton ~ « one with the C alifornia section of 
-adefinite interest in such a meeting tiles. Ft urther announcement of th i ei 


ule the Americ: an ‘Chemie: cal Society 
and support from many of the textile “meeting will be made. At both meetings Mr. Carpenter 
companies located in the Phila-- . plans to discuss technical progress 


‘delphia area. Dr. G. E. Landt, Pacific cast Mectings—March 10 industry. Further details of these 

President, Philade Iphia rextile Fin March 18: two mee tings at which Exec 
ishers, Inc., and Secretary 0 of the In San Francisco on March 10 Secretary arwick | wills 

Philadelphia District is developing, and in Los Angeles on March 18, present will be furnished to the 

gs ¢ n of the textile AS.T.M. President Carpenter v will Society’s West Coast. ‘membership. 


Five Hundred Attend New York Meeting on on Futur eof chemical 


HE P Park Customs at about five o’clock on the 


, Chairman of. the New York afternoon of the meeting. These 


might result in one million 
times as much ene rgy as would result 


the chemical process. 


av is, 


Distric t, opened the ‘meeting on close connec tions kept the commit-_ ‘The real problem in connection 
T he Future of Atomic Ene: rey’ at on edge. nuclear energy to get an 
‘the Engineering So cieties Building rior to Dr. Mr. e ‘xothermic re tion Which w Ww ould be 
on Thursd: iy, December 12, there avis introduced E xecutive Sec cre- self-sustaining. After years ; of work 


were close to five hundred people Wa arwick who extended of the first. breaks in the series 
just nice ‘ly filling Room 501. gree tings from Society officers of studies ame when 


It is presume od that e vetty one prevent, and complime nte sd the District on phy: sicist noted the peculiarity of the | 
0 felt repaid for his attend: ince be- 3 arranging the meeting. reaction of uranium with certain 
e cause the speaker r, Dr. John R. The sped aker covered his s subject other elements. The next problem 
Dunning, Professor of -hysics, essentially in three parts: first, giv- was “determine which of the 
n Pupin Laboratories, C ‘olumbi: aU ng background the “develop- “ur anium atoms was responsib le for 
- | versity, gave a most. interesting gand ‘ment, then the present sta-_ 
x, | instructive talk. He is that much- tus of the whole situation, 

o | to- be-desired type of spe: ike who finally a look into the 
d has an authoritative knowledge of future. pointed out that 
e his: ‘subject, yet can get across the man 1 had been dealing with 
“points he wishes to stress in an en- souree of energy for 
tertaining fashion. His talk took many years, and by energy 
e about. an hour and a v half and was he meant nuclear energy, 
supplemented with a number of i in- not. : atomic energy, since 
teresting experiments and de mon- the latter is really a misno- 

strations. went mer. Chemists and phys 7 
The Program ( ‘ommittee, been ‘able to 
rh 
by ©. Hatcher, Consolidated — _transmute all of 


Edison Co., introduced 
‘speaker, ¢ and the Ne Ww York District. 
officers will ret ain vivid recollec-_ 


tions of the meeting, not only from 


its. ‘very successful outcome but for 


other reasons: first, that Dr. Dun-— 


e 
ning, on the morning of the day 


which he Ww to as com- a Very Costly “Pellet of 
, Tennes- Radium-Beryllium Dr. Dunning | 
Demonstrates the Splitting of the a 
U-235 Uranium Atom, on the a 
Face of a Cathode-Ray Tube. - 
him to arrive at the informal 
then, the equipment he was to use 


had been forwarded Canada 
the 


bad ‘flying w - enabled 


| 
| 
| 

4 
4 
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| 

; 
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| 


“tremendous release” of energy, 000 miles of Jding involv ed; some of the economies, 

and it dete rmined wis w almost 10,000 measuring and record the it is, how would the cost compare 
U2 35 which | comprises about 0.7 ‘ing instruments were necessary, etc. eee other types of energy resulting _ 
cent of u uranium proper. is plan' int uses the gas diffusion from combustion of al, fuel oils, I 
sufficient quantities of this ma- "proce ss it is so well, designed: gasoline, et hile 
thi ut Personnel is kept to a State ments were mi ade i it Was ev ident 


<4 


terial was then the seemingly i insur-_ 
or 


mo ountable problem which owt as ‘minimum. th: at he and his associates are opti- 
solved by the gigantic plant at Oak “The that mistie about the possibilities, but he inte! 
Ridge and other developments care fully cireumseribe his tables refe 


Pro fessor Dunning gave a brie a 


de scription of the tremendous instal- 
: lation at O Oak uk Ridge, pointing 


U 235 is the stepping stone for all 
ping data by pointing out that i in com- 

future fission reaction and studies. 

parison with coal, for e xample, the 

Dr. . Dunning devoted | ‘the closing cost of coal is only a portion of the 


portion of his addres ss to discussion total involved in ge ‘tting energy to 


Ann 
sche 


that there re was vas probably about possible future uses of nuclear the consumer. 
District Sponsors Rubb ubber Meeting atomic bomb tests = 
ABOUT xeople at- tion with American rubber as com 


pie 
tended the meeting sponsored by the pared with natural rubber, gave entists witnessing the tests and d re- 
Pittsburgh District on December cone ise picture of the present s status ting their findings to the Gove) ern- 


at Mellon Institute Auditorium, de- the industry, with respect to both- ment. The colored film the 


spite cold weather icy production and utility of the r mate- bomb explosions which augme nted- 

| The meeting featured addresses by rials, referred to some of the his talk, along with other illustra-— 

| Socie ty President Arthur W Car-— newer applic ations these mate- tions made this address most inter- 

penter, Manager of Testing Labor rials. emphasized pe vesting, 

: tories s, The B. F. Goodrich ( Ak~ _improvemen nts in n quality of Ameri- vell 

Ohio, o on‘ ‘Progress in Rubber,’ can-made rubbers which alres th Le were 

and by H. N. Stevens, been realized, and the adv 4 
Research Divi ision, The B. F. Good- tages _ resulting the ability to Executive Secretary L. War ood 

rich Co., Akron, Ohio, ‘on “ Testing 4 modify their properties meet also spoke at the meeting, giv- 

Materials w with ‘the Atomic Bomb.” specific problet ‘ms. a concise picture of more recent 

Mr. Carpenter discussed the policy Mr. Stevens the only de -velopments in phases of the So- 

Ww which should be followed i in connec- server from the y's work. or 

President Carpenter Speaks at Chicago Meeting Mr. in the pro | ‘stat 


Tue Chicago’ District 


Played host t to President Arthur W. 


Conservation. Division of ordinator, Researe h Division, The 
presented | an interesting and cone ise B. F. Goodrich Co., : Akron, Ohio, 


and Executive Secretary. report on rubber. He discussed who. presented motion pic 
Warwick, Tuesday, “January: the policy which should be pursued | showing atomic demonstra-— 
1947. An excellent dinner was in connec tion with American or syn- tions off Bikini Island last summer. 


“serv ed by the Merchandise | Mart as as ‘Mr. was _member of a 


the > first irst part of this is meeting and 


pointed out: ‘that improvement in 


‘many ne new and old of the techniques and adde knowledge ‘ing the: test re porting 
Chicago District Council spent an obtained during the war made ‘the to the government. Mr. Stev- 
interesting time meeting: with the "synthetic. or American-m: ide ens supple me nted these pictures 
officers and renewing acquaintances. bers an equal of crude rubber com- an educational talk on the ef- 
following the dinner, pounds 1 in many respects, v ery. “fee ‘ts of bombs on various materials tury 
we group adjourne to the ‘audi- often. ‘made them m superior to the “utilized i in this: import: ant test. eg 
torium: of the Engineering Building old rubber products. He made a Mr. Warwick spoke at the meeting 
at 205 W. Wacker Drive. f A joint very “spec ial plea for the production | outlining: some of the more impor- 
meeting was held with the WwW estern a synthetic rubber, even though ¢ a tant current activities in| A.S.T.M. effe 
Society of Engineers, Chemical and large amount of cheaper, natural work” int reviewing the publication | tov 
4 Metallurgical section, to hear a ‘rubber would become av railable "program, | particuls arly the 7000- page 
port by President Carpenter on the future. This talk” constituted | 1946 Book of Standards. 
subject “ ‘Progress i in Rubber. very comprehensive story of the to technical activities he com- 
Carpenter r, who is Manager of ' Test. rela ativ e position of rubber mented. on work which had been | 
ing Laboratories. T he B. FL the industrial started such fields as building wh 
rich Co. Akron, Ohio, ar and also” field at the present time, and the construction and _ assemblies, fa- Sta 
served during the war in the trend for the tigue testing, quality control of ma- 


January 1947 dar 
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Meeting, ta ut Chairman of the 
1 March. aside Chie ‘ago committee, 
andards and requirements for ulti- ev ‘ide nee of the in the Chicago. representative of the 


N 
mate consumer goods : and also noted —evening’s program, a fine crowd | of “tional Smelting Company, pl: 


some of the broad _ policy problems, —upw ards of 250 was on hand to greet the meeting and aiding him in cart r= 


confronting “the Society, for e the two speake rs. It w as the ing through were Chicago district 

ample polic ies connection with nite consensus. of C ouncil membe rs officers, an J. K: ante 

e ‘inte re ational “standards work. He that President Carpenter I had added the Cc rane C ‘o., J de N. Macomb, 


le 


referre red to the fact that the 1948 the store of. current: te echnical in- ‘Vi ice- Chairma an, Ink and ‘Steel C 
Another section of ‘this subeom-_ 
7 mittee is actively - studyi ing the prob- 
At »mbers an ope es slope 
Some 85 members anc operative tests on designs veloped 


Annual Mee ting I Exhibit formation at a most successful meet- and Secretary G. E. Stry yker, Bell 
lem of particle size determination, 
, | guests a attende d the 3-day meet ting by committee members. The sub- 


sche eduled for De ‘troit in 1 June with ing. . CALEF faze Howell Co. 


‘and a new section has ee en or- 
C ommittee 4 and its sub- “committee is also- studying the ef- 


Research 1 Wo rk on Electrical Heating, R innemee vane Rel at all Radio Tube Cat Cathodes (B 128 ~ 42) 
& 7 ganized which is w working on a draft 
committees held at Haddon ‘Hall, of "temperature on the modulus a proposed method for measuring 


stress in metal-to- -glass s eals, 


Atlantic City, Octobe r 30, 31, ‘elasticity, the effect of Toad 


November 1. “The meeting was versus thickness on Vickers 
‘characterized “reports of prog- “ness of “thermost: stat metals. tus ¥ n Methods of 
re > 
ress in many lines of cooper: itive Current! y the mo: most active work ed At- 
research wor k which is the neces-_ in the couniesitiie is that being car- ™OSPheres nas active y taken | > 
ving the study of “ ‘green rot,’ 


sary prerequisite to the writing of ried on by the Subcommittee on 


‘methods of test: and stand: ards. _ Metallic Materials for Radio | larly its ms anifestation in the alloy 


of 90 per cent nickel- 10 per cent 


gt he Subcommittee on W Vought Incandescent, Lamps. pr Work hi 
and Cast Alloys for High-Temper ra- viously reported in the BuLLETr uN, romium. Work in this su 
Lture U se is currently Section on ‘Cathode Materials mittee was interrupted by war ac- 
- tivities but has now been resumed 


proposed revisions in the Tentative is carrying on “extensive -coopera- 

Specification for Nickel- Chromium- tive tests on the emissivity of ath-— 

Iron Alloy C astings (35-1 ( Class) ode nickel. Of special interest at 

for High-Temper rature Service (B the present time is the study o of 25 The Sube ommittee on Contact 

207 — 46 T) and expects to adc 1 an- special melts of metal by means of J Materials i is cooperating in life tests 


other class, the 38-12. _which it is hoped to isolate the ef contact mate rials, and new data 


full participation by the 


| The Subcommittee on The ‘mo- of variables in composition. The are being accumulated 


‘Stat Metals studying the con- ‘Diode, Data, Chemical, and Metal- 
struction of equipme nt to be used ‘Turgical Subsections reported 
in connection with the Tentative progress, and a fifth 
Method of Test for Equiv alent Physic al Pesting | has just been’ 
Yield Stress of Thermostat Met tals ganized to rev iew the Me thod of 


lectrical Contacts, will be st arted 
soon and should be available within 


B ior - 4 447 Kop is co- esting Sleev es Tubing for the next few months. 


Vysor New Steel C ommittee Secretary and: promulg¢ ating a a number of nev new 
CoMMITTER work with an elected secretary, the ticularly those covering plates, both 
Ste el is pleased announce the expenses of this activity being for _ pressure vessel structural 
acceptance by Henry Wysor, Metal- —_derwritten by the committee. For applications. here is much cur- 
> -lurgical Engineer, Bethlehem Steel -a number of years R. J. . Painter of be rent activity ‘in several of the sub- 
Co., Inc., of appointme nent as Acting 


the A. S.T.M. Staff served in this committees, notably Subcom- 
| Secretary of this large Society 
group. The appointment became 


capacity and for the past two years mittee XV on Bar Steels, and in 
Painter has served as Sec retary. Subcommittee on Steel for 


effective Janu: ary 3, 1947, looking The Board of Directors of the Pressure ‘Vessels. new euboom= 
toward his election as perms ment _iety believe that committee mittee is now in the process of 4 
| secretary at a meeting of the com- should have a secretary in industry, organization on bolting for serv ice - ~ 


of this committee have been carried do supply the secretary, but it is pre- —_ to be headed | by Arthur D D. Morris, an 


Mittee. The secretarial functions rather than look to Headquarters to —_at_ normal temperatures, this | group 


out for many y years under a plan pared to give e stenographic help, _—_—President, Bayonne Bolt Corp This 
whereby a a “member of the Society's” Committee 1 has just com- - subcommittee will | have its organi- 
‘staff w assigned to act as staff pleted a most active year, revising gation: meeting within the next fe 
assistant to aid in the secretarial large number of its specifications weeks. q 
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y and Construction | Material Committees 

gt om] yt C9 interes bib- 


4 yrre r 2 will 
liogt r aphy of articles” chemical 


A croup of AS.T. M. tee on Volume wat Sound- 

ashington , du 1g 1€ sts on time of se institutec on Chemie al Reactions and 


embership represen ) ) 1 the yrevious - 

Project at P >urdue U /niversity. The 


b est technical and research authori- study. A comprehensive report was 


fundamentals influencin sent 
| the country in the field of submitted and. distributed by the iin 
cement, concrete, and highwa ay W orking ommittee on ‘Bleeding, 


gineering mi aterials. The twenty- "Plasticity and W orkability, giving 


j on Methods of T 
annual mee ting of the High- | results of of receit studies. ~The W Progress on abs 
way Research Boa provided Da ing Committee. on Methods pole posed covering me ws 
good setting for this group of meet- Chemical “Analysis. proposed revi- 


a ~ reactions in concrete has been pre- 


evaluation of air-entraining admix- 
‘ings and influenced the resulting sions in de tails of me ‘thods 14 


tures for concrete and a method 
good attendance at the meetings. = and C 114 T, ine luding ocd to of 


“test for bleeding c of concrete contain- 
Committee C-1 on Cement held a tent: itive alternate determina- 
admixtures. . Further changes 
general “meeting during the tion of sodium oxide and potassium = 


a ing of December 3, , presided o over oxide the Ww yarning 
Jackson, and against thed danger of explosion when 
pre coded an Adviso sry and several organic matter is contained in the 
subcommittee me eetings 0 on the pre- cement. T he proposals a 
vious sday. Through the « courtesy y of ved by C- ls An extensive 
the Public Roads Administration, Pe erativ e study will be inaugurated — 
the facilities of the Division - of by a group of laboratories sponsored revision of “the ‘Specifications for 
Phy aad Research were made avail- = by the Working Committee on SOs Ready-Mixed “Conerete (Cc 94) b 
2 
able for the meeting. erty Content, involving the ‘relationship 
Among the administrative mat- between properties; reproduc ‘ibil- 
nonagitating equipment for trans- 
ters presented was” the ‘announce- ity; effect on dur ability, and effect porting of limita- 
ment of the formation of ‘a ne of time onset. 


tions on types of concrete, length of 
working committee on methods The ‘members present approved | P 
haul, ete., for such’ transport: ition, 


est for air entrainment. roposal t spring meeting 
re al ‘that, the spring m are yet to be worked out. The 
In the reports of the various s spon- of Committee C-1 be coordinated . 
soring and working with that of Committee es C-9 and 
eral items of were n ted. in | C ine innati. 1947, a place 3 yet to be e selected, 
report of the Sponsoring ‘om- ‘Commitlee C-9 on Conerete. and 
mittee on Portl: Cement was ac- & oncret te Aggregates met i n general 
Committees C- 1, D-4and D-18. 
“cepted noting changes being session during the afternoon of De- 
sidered in the chemical requirements cember 3, “using the ‘same facilities A dvisory Subcommittees 


of the specifications for portland as that of Committee under. Committees C- 1 and C- 9 met jointly 
4 


_ of the soundness test for aggre ates 3 

A tionable features pertaining to the 


cycle. ‘al was given to the 


recommendation that the proposed — 


cement 175). These changes, Woods. The Advisory ‘and other Hotel Statler on December 2. 
Ww od, effect c ny was the first of a series of such meet- 
adopted, effect closer subcommittees: he ld meetings the first of a series of such meet- 
agreement between the Federaland December 2. The ‘reorganization ‘ings t to be held annually. Is felt 
. specifications. Im- plan, which ¢ embodies the feature of the at ‘the allied” inter rests these 
prov the design details of combining subcommittees: under ad- tw committees justify 
en Burmister flow trough w were ac- need for these an nual joint 
cepted re ference to letter ballot. methods ‘and specifica! ion gr coups, thus: expediting the wo! 
The project of an adequate work- submitted “the principal . 
ability test was recomme nded for administrative item. Approval was Three items received 
presentation to the Port: and e- given for the distribution of the action. The problem of 
Association for attention. The latest draft of the plan to the mem- veloping test data and research 
Sponsoring Committee on Masonry for comments. cerning the chemical reactivity in 
Cement reported that plans h: ad ome of the high points of inte 4 portland- cement concrete be 
- been n made for an an extensiv e series est i in the several subcommittee re- aan handled by a Miata of the wor 
a of tests preparatory to the formula-_ ports ar are mentioned he re, A revi- - Bsc two phases be tween ‘the 
of a durability specification for sion. of the term “admixture”. was 
masonry ceme nt. discussed and the Editorial Sub-- “engineer by means of some st and-- 


hae The current "assembling of re - committee wa: as instructed to ‘make ard test method will be > studied by | 


‘sults long-term tests “was an- further study on this term with cor- the Subcommittee on 


nounced by the W orking ‘Commit-— 4 rel: ane being made with Commit Change and of Portland 


= ent (C 150) and air-entraining the direction Che airman K. a dinner meeting held the. 


are bei ing x considered in the rev ision — 
) to correct existing. objec- 


dryi ing period | and length f | 


| 


meeting of§Committee C -9 will 
held during the latter par art of March, 


|e 


| 


mittees. A procedure to > guide the | 
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a of Committee C-1, and the — University of Mic higs an, and 
jong-time research on this subject tary B. A. Anderton of the t preparatory to official 
will be undertaken by the Subcom- Division, Allied Chemical and Dy ve the next committee meeting. he 
on Cc hemical Reactions of Corp., t to with the isory spring meeting of ‘Committee D-18 
“Aggregates ine Concrete of ¢ group. Considerable attention was will be held i in connection with “4 
‘mittee Both subcommittees given to member rship and -adminis- 
will be “augmented by -_Tepresenta-— trative e matters. The e need for a 
tives from. the « other technical study subcommittee 
“structure 2 


and D- in Cincinnati during if. 
last week in Marcel 
and enta- Joint Subcommittee on Tests and 
“Specific ations Sor Stabilized Soils of 
Committees D-4 and D-18 met during 7 
was di lation ‘the e ev vening of D ece ember 4 at the 
at utter be speci ial Bach committee Nation: al Acade my of Sciences, pre- 
back to the will also be asked to submit a prog- sided “Ov Chairman H. F 
mittees of ‘each committee for the report to its respe etive group Cle mmer. very well-attended 
necessary correlation. expan- vice-chairman before the next meet-_ and responsive resulted 
sion 0: of the work of the Cement Ret- ing of Committee The next with definite progress being made 


"erence Laboratory, now under C meeting of Committee D-4 will b the main item of | business, 

- mittee C-1, to include the i inspec tion held in a 


conjunction with proposed Method of 
checking of compress ion ma- C- 9 during Test for the De termination of Ab- 
shines rption, ‘Expansion, and Strength 
received “considerable discussion. The Advi isory ‘Subcommittee of Characteristics: of Soil- 

This proposed | expansion would now Committee D-18 on Soils for Engi- Mixtures dev eloped | by the Bi- 

become of joint interest to both Purposes s gathered at the tuminous— ‘Producers Cooperative 
committee s. General agreement was Nati mal Academy of Science es dur- Committee. Discussion 

a reache d on the desirability des ‘ing the evening of December 4 for a ». 
expansion and the formation of ery intensive and productive meet terms “strength, » stability,” and 
joint. subcommittee ing. All ‘member ‘rs were present. “extrusion” as a mea asure of the 
of the proper ways and Chairman y Kileawley” resu'ts, ‘and the treatment of 
means of underwriting such a proj- presiding. Very favor able progress” cured uneured specimens. 
The Advisory Subcommittee of ‘Symposium on ‘Shear for the | stance of certain changes in “the 
Committee D-4 on Road and aving on. other technical 1 ‘papers terminology of the method the 


Materials met at Nation: covering | soils engineering be phrasing of the scope in| particular | 


of 


Crushed Stone Association labor: given at ‘the 1947 Annual Meeting: which would be acce ptable to the 
tories during the morning of the Society. The lates st dri aft of entire group. Thes se revisions will 

| ember 4. This w om “the plan for reorganization of the be circulated to the entire e subeom- 

‘por unity, the committee was discussed ‘and adop- mittee when n completed by the re- 
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ndicated below. 


‘This company, for individual} interested in the following subjects: findicate fi field of a that is, 
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ia Chey Tie rect came apparent as a result, of 


& ‘complete surve ey of the requirements 7 


on chemical analysis which are j = 


a local meeting 
A of  corporated i in the specifications de- 
:  memb ivision er 
C-15 on Manufactured Masonry ™ veloped Committee BS 


Units of a change the committee is -rous Me us, of A.S.T. M. Commit Copper and C ‘opper Allo 

-eonsidering making in require-_ tee on ( ‘hemical Analysis of PI PPE as 


agreed that ‘the intent in “settin 

ments for marking structural clay tals, held in New: wk, NV. th e limit on content in Metl 
mn 7 December 11, 1946, it ‘an- 

tile as given in Section 7 7 of = Decem er 1 an 


“nounced that a new method for De- 1 54 was to cover the range of 
standard specifications content included in A.S.T. M. speci- 
Cl: iy Load- |-Bearing W ‘termination of ‘Small Amounts 


Tile (Cc 34441), Structural C lay ‘Aluminum by 


ait 


receiv ved from A.S.T.M. Committee 


fie: ations for materials classed as 
| 3 
“spec ial brasses and and 


an 

and Structural Cla “lool ile é tested and wil _ 
be submitted to the Society for 54 bas been shown to be fully 

satisfactory for i iron contents as high boa 


A tentative revision of Section 


public ation as te ntative during 1947. per cent. 
« 
“Marking” in each of the : above: 


Also_ being cooperatively tested 
prior to submittal for publication 4 
“Administrative Committee as tentativ ve are Methods: for L 
Standards on ‘September 9, 1946, Chemical Analysis of xcerpt rom a Letter Transmitting a 
ob. and is published in Part IT « of the. Nicke ine and opper-Nickel Al-- Rican Building Fund 

Book ‘of A.S.T.M. Standards. loys Ww hich include 

_ Instead of the revision as it appears copper, lead, tin, zine, » nicke l, co- Tis excerpt came from 
in the Book of Standards, Commit- balt, manganese, and iron, These ong-time railroad affiliated with the | 
C-15 is recommending that the “methods will fill the need for pro-— Society s since 1902: joined the Society 
te of with high hopes of being able to take an 

ision in Specifications cedure s for the chemical ana ysis 0 
1] active part, in the work it Set out. to do, 
Cc 56, and 57 ug per-base alloys. but the circumstat ances of: my employ: ment 
hie An e itoria correction made such partic ipation more and 
4 sroved in the T Methods of 
Section 7.—Change to read as in the Tentative Methods impossible as time went on. In spite of 
“At least 80 per cent of each shipment of | Chemical Analysis of Special Brasses" _ this, I have always indulged myself jn ._ 


struc tural iF ay tile, as de livered to the site, and Bronzes (E 54 46 T). he certain pr ide i in being connected Ww th. ‘the 
shall bear the name, initials, trademark, or limits | on iron content giv ren n ins inception of an organization which has | P 


identification of the manufacturer. ‘These 


marks shall be indented on the or 1 of Me thods I 5A Ww ere _-been effe ctive in establishing 
inside of the tile and shall be easily identi- revised from “OD to 4 per cent” to ‘relations, 1 highly it 
operation, between producers and users of 


‘ ” 
“0.0— to 5 per cent” so. ‘that 
has reques sted these methods will be applical able to vel, with 
7 marked benefit to both. — bsg To one | conver- 


“Gian, whieh or comment or criti- cove ered 1 the A A. S.T.M. Tentative beginning of ‘the century, this is a real 
; m, which should be direc ted to -— Specifica ation for Aluminum- Bronze achievement, and well worth all the un- 


8.T M. Sand Castings” (B 46 T). selfi th effort which has gone into it.’ 


To the A.S.T.M. Committee on a Membership 


me information on membership i in T. M. include a membership application blank. 
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Oils Ru bber 


pet ‘oleum | n base oils to be used in 7 : 


connection with A.S.T.M. tentative re Pres Date 
methods D 471-46 T have recently 


of A. T.M. Meetings 


| bee ome avail: able through the co- February 24-28 Mee 

operation of two companies in- > at 
March 3, 4,5  D-20 on Plastics. Ohio 

é nated No. low Swe ing, ani ine Mareh 10 Northern California District San Francisco, 
point 124Ca and No. 3, high swe M: arch 12,13,14 D-13 0n Textiles New York, 
aniline point 10 C, have been, cross M: arch estern New York-Ontario District Rochester, N. 
checked in coopel rative program March ‘Southern California District Los. Angeles, Calif. 
among several laborate atories and Mareh 25 Philadelphia District Philadelphia, Pa. 
each oil has been found to be within March 26-28 C-1, C-9 
the required tolerance of plus 4,D-18 Cincinnati, Ohio 


yer 


Methods D 471 entitled 
June 16-20 
Tentative Methods = for i 16- 


Changes" in Properties of Rubber ky 


uids, de veloped by \.S.T.M. tributors, , Chemical he Standard Spee for Concen- 
mittee D- 11 on Rubber Products De »pt., attention Mr. A. B. Boe hm, 


tric-Lay-Stranded Copper Conductors 


indicate that. for purpose of test 26 Broadway, , New York 4, Hard, Medium- Hard, or Soft, - 
is usus ally desirable ‘to use the AS .T.M. ‘Ke, . 3 may as published in Part I- B of the 1946 Book 


of A.S.T.M Standards. In Table of 


specificati ions the requirement of 
‘50 ft.” for the minimum 


liquid with which the material tobe _ _ ordere d as such from the Sun Oil 
will cor come into contact »., atte ntion Dr. J. B. Hill, Marcus 


service. F or comparative te tests rith | Hook, Pa. tween joints in the completed conductor 
liquids of n or doubtful a In five-g: gallon lots, each of the for Class ‘AA for 19 strand conductors 
. 

composition, samples of from can be procur red at $1. 15 dropped out in this” printing. Those 
| the s same drum or shipment shall be hag rn tena a price for a drum of 


will wish to correct their copy of Speii- 


used. Many commercial liquids, fifty: five g gallon. 


subjec to sufficient v aris ation that. Ener in ‘ 49 f the I which a 

it is not practical to use them for Copper Conductors P. ne ‘bool 

ship is called toa typographical error in : 


| substitute standard test media cov- aan 
ering the range: of ie the at 


may be encountered in the par- 


two organizations which have 


cooperatec d to. m: ake the petroleum 
based oils are Stanco Distributors, 

Inc., 2 and Sun Oil Co. iil 
 AS.T.M. No. 1 may 


ordered as such from Staneo Dis- 
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"7000 Pages. 
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oars. WATER cowTaiNERS ul ‘ — 


Division of Mineral Products of 
National Bureau of Standards 
HE Novembe ‘r issue of the 


News Bulletin, National Bureau 


= 7 of Standards, announce ‘es that, effective — 


the former Division. of 
Clay” and Silicate Products was desig-— 
nated the Division of Mineral Products. | 
The work of this Division, IX as he reto- 
is confined to mineral 
At the same time a new s¢ 
stitution and “Microstructure was estab- 
= lished, with Dr. Herbert Insley as chief. 


—@ The Laboratory of Microscopic and 


‘Diffraction Analysis, the “purpose of 
which is the development of technique 


AL F. Me Murdie is in . charge of this labo- 


_ _ Laboratory, which | will study constitu- 


Constitution and 
_Conereting Mate rials; 7. . Masonry anc 
Reinforced Concrete; 8. 


sum; 9 Building Stone. 


active 


the Division of Clay and 


any of the men in this Division ‘ 
in the Society , and Past- Presider 
. H. Bates was for many years Chief 
Silics 


ili 


issue of the Bu Bures au’ s News 

Bulletin has as an interesting article on the 


bers 


to 


following SS me mabers were 
6, 1946, 


te Jar mnuary 2 1947, , m 


al membe rship 6186. 
Names are arr: anged alph: ubetically—eompany 


Bassin, Part ner, S. Dearborn 
Chicago 5, Ill. 
Carcaco Hy DRAU Lic Om Co. , Burton Pax- 
‘tary-Treasurer, 11618 S. Front 
Ave., "Chics ago 28, Ill. a 


Paint AND VaRNisH Co., James E. 
Creager, Technical Director, 345 North 


Western Ave., Chicago 12, Ill. 
SInGER MANUFACTURING o., THE, 
Qhlheiser, Superintendent, 

' Dept., 2115 W. Western Ave., 
Ind. 
 BLACKMAR, 2, Don 
Ms anufacturing Ce. 

CARROLL, JOHN Wz, 

Rey 


R. 


South Ben 


Metellurcist, 
Racine, Wis. 


3 


ection on Con 


ction comprises two laborator ies: 


ratory; (2) the Crystal Synthesis 


nd 


Lime 


2, 


making ‘the 


‘Arthur 
St., 


ngineering 
nd 


Bureat “au. “Ve ery impo rt 
at Ve 
not ‘only from the s stand- 
point of testing anil research, were con- 
tributed by the Bure: au in co 
optic: al gis ass used in World Wars I and i 
the experimental gl: pl: ant there 
greatly exp: anded in both \ wars to 


produce extremely high- ‘glass 


essential in many optical uses. 


Catalogs and Literature Received 


42 Fifth Ave., Pittsburgh 19, Pa. “An 
 feapeotaia 12-page folder, 84 by 11 in., 
profusely illustrated, describes the Turner- 
- Burrell Adsorption Fractionator, first dis- 
_ played in the A.S.T.M. Exhibit in Buffalo 
3 in June, 1946. Folder describes this in- 
strument which is designed for the analysis 


and methods of analysis of mineral prod- a7! gas mixtures containing light hy dro- 
ucts by X-ray and electron diffraction; 


carbons. The booklet notes some of the 

- highlights of the machine, discusses ad- 
* the equipment are detailed, and there is 

description on v arious ope rations and 
procedures used. 
_EasTMAN Industrial Sales 
Division, Rochester 4, N.Y. A new, four- 
‘page folder describing Kodak Transfax, a 
reproduction process for use with me tals, 


3 


plastics, and plywood or pressed woods. 


‘The booklet explains briefly the steps in 
using the light-sensitive Transfax solution — 
_ for transferring w orking diagrams, legends, 
_ designs, or other line work from a drawing 
to fabricating materials, 

Also, four-page folder deser ‘seribing 


terial, developed to provide clean, easy- 
— enginee ring prints. The ms ‘aterial is 


with pencil orink, 
GEORGE Scuerr Co., 


| yettes 


«1947 Scherr Tool Catalog, 96 pages. 


200 Lafa 
St., New York 12. N. Y. _ The ne Ww 
The 


new catalog is divided into groupings s¢ me 


of which are as follows: laboratory instru- 
ments (metallurgical equipment, gas and — 


5 Universal Oil Products Co 
gan Ave., Chicago 4, Ill. 

KaNHOFER, FE. 


ngineer 


versal Oil Products Co., 

Riverside, Ill. 

Moriarty, F. C. Head 

versal Oil Produce ts Co., 310° 8. “Mic 

Ave., Chicago 4, Il. 

‘ Steel Rem 38 8. Dea arborn St., Chicago 3, 

WasHBU -THomas s. Assistant Ma snager 

Metallurgical ap 1d Inspection Dept., 


In- 
land Steel Co., 38 S. Dearborn St., Chicago 


Cleveland District 


Engineer, The Youngstown Sheet and _ 
Tube Co., 


K 


Detroit District 


« ‘hrysler Corp., 1: 2800 Oakland Ave., De-_ 
troit, Mich. For mail: Route 1, Walled 
Lake, 
Keer, J., Head of Anal; ical Lab., 
Rinshed-Mason Co., 5935-71 Milford 
St., Detroit 10, Mich, 


ASTM BUL LETIN 


nnec tion with 


sorption fractionation the principal parts 


-Kodatrace, a new translucent tracing 


made of safety -base film tinted blue with a — 
fine-grained matte surface suitable for use 


, 310 8. Michi- 


b's oungstown 1, 


tools suc wh as toolroom, vertical and hori- 
zontal milling mac shine machinists’ 
— tools (microme ters, stainless steel vernier 
calipers, sine bars, etc.); me asuringinstru- 
ments such as comparators, gage and angle 

blocks, gear te sters, height «gages, and» 

many othe new measuring tools; optical 
equipment; toolroom specialties such as 


magnetic chue ks, grinding 
magnetic holding devices. Also, there 


is a section on transmission equipme nt oe 


gears, couplings, chains, 


speed reducers 


In addition to Haste: ations, specifica 


tions and descriptions of above equipment, _ 
the catalog devotes space to examples of 
oat the type of work that can be handled = 
some of these instruments and tools. 
_ Tue Emit Greiner Co., 161 Sixth 
New York 13, N a four-page folder 
_ entitled “How to Make Standard Volu- 
metric Solutions in a Few Minutes”— 
illustrated. Price list and quantity dis- 
counts are given, 
Also, a four-page folder covering “A 
-tint—for Quick, Dependable pH Measure 
ment. Illustrated 


of Instrument Companies 


NOTE in Business Week 


indicates that five leading laboratory sup-— 


ply and instrument dealers and manufac- 
turers have formed what is termed the 
United States Scientifie Export _ Assn. 
Inc. The companies participating inc gl 
the following: Fisher Scientific Co. of 
Pittsburgh, Eimer & Ame nd New 
York, and Chicago Apparatus Co., W. M. 
Welch Mfg. Co., and E. H. Sargent & Co. 
all of Chicago. “" he article further points 
out that the association under the Webb-_ 
Pomerene Export Trade Act w 
exempt from any antitrust actior 
as there is no restraint of trade. 

built by Allis-Chalmers M: anuf: acturing | 
Co., was unveiled to a group of Engineers 
and other technical people, at the Pica- 
tinny Army Arsenal, “New: Jersey, 
November 18. There was a technical 
discussion at the meeting by representa- 
— tives of the m: anufs turers together wi 


ing Dept., Wayne niversity, 5140 Sec- 
ua ond Ave., Detroit 1, Mich 


Respro, Ine., Albert J. echnical 
Director, WwW ellington Ave., C ranston 10, 
BonINo, HvuGu -Presidept. Atlantic 
‘Chemical Co., Ine., Centredale, R. 
cK, RoRINson >... Partner, Buck 4 & Buck, | 


650 Main St., Hartford3,Conn. 
The Holo-Krome Screw 

York “13, 


AND Co., Inc., illiam B 
» «fer, Secretary and Tie: asurer, Box 
StationG, New York 19.N.Y. 
.. Assistant C hief 
aconda Wire and Cable Co., Hastings- 
-on-Hudson6,N.Y. | 
Max, Tool Designer, Ris 
Products Co., 175 Main St., Lodi 
For mail: _ 346 E. Forty -ninth St. 
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EaTOon, | FREDERIK Director, Research -SIMONIN, Me ur gi: 
and Design Inst., Inc., 115 E. Fortieth burgh Steel Allenport, Pa. 


Engineer, 114-74 178th Place, St . Albans Box 502, Fert W orth, Tex. 


Goopior, Paci M.. Brown Co., 


500 Fifth 4h Cc ) 7 Other th U. S. Posse sessions 


4 Gwyn, B., Jr., Chief Engineer 


| 


GENERAL DE Inpusrara (In- 
‘Div A. - 
N.J. For mail: 21 N.Glen Rd., Moun. Broapstox, James A. Armament Design Argentina, 
token Engineer, North American Aviation, Inc., SocieTre Natronate pes CuemIns DE FER 
Municipal Airport, Los Angeles 45, Calif.; Beiees, Service DE DOCUMENTATION ET 
ARDY, CHARLES J., Engineer, 
Charles Hardy. Inc., 420 Lexington Ave., and Chief Engineer, Surface Chec king Charles 
4 N Y k 17, N. Gage Co., Holly wood 28, Cc alif. or mail: 4 Bibliothecsire, 12 rue 
Bartlett St., Brooklyn 6, N. Y. ‘TELE PHONES, AND CABLES 
cony-Vacuum Laborat 412 G - otany , Alexandria, 
Martin, Chemical hief Chemist, 140 Liberty Toronto, CANADA DEPARTMENT OF PUBLIC Works, 
Drice Industrial Corp., 559 W. Thirty 4 Ont..Canada. Testing Laboratories, J. W. Lucas, Acting 
fifth St., New York, N. Y Fastener Co., Director, Block, Ottawa, Ont., 
Ocean Ave. , Brooklyn, N.Y. Rutherford, Chemical Engineer, 50 Niag-  Cenads. 
Lawson, * wi ice- President, hite- 8ra St., St. Catharines, Ont., Canada. Braun, CaRios Jus AN, Technician, Pir 
—Ine., 360. Furm: an St., GRIFFENHAGEN, R. P., Manager, Materials turas Cerestia, Cesilla 237, Santiago, Chile. 
% Brooklyn 2, N.Y Process Section, Westinghouse Elec- Evans, Eric B., Esso European Labora- 
J. F Upholstery Fab-_ trie Corp., Motor Division, Buffalo 5, House, Abingdon, Berks, 
ec Section, L e Division, Chi e 
A as 47 7 Worth E DW Chief ngineer, Build- JENKIN, Jouxn W Director of Re- 
New York 13, For mail: | 79 ing Panel Div., Detroit Steel Products search, Research Dept., Tube Invest- 
Summit Ave., Upper N. Co. , 1210 E. Ferry St., Buffalo 11, N. Y. = Ww Theelwright Rd., Erdington, 
teenth St., Brooklvn 26, N.Y. [J] U. S. and Possessions Avy. Velen Sarsfield 5853 
Remington Rand, Inc., Wilson Ave. Cooper Trre anp Rusper Co., A. F. Rau-- Munrre, F. Del Estado, 
Test, A. Frank, Staff Engineer, American Aves., Findlay, Ohio. Luchtvaartla oterweg 145, 
Standards Assn., 70 E. Forty -fifth Co., Tue, Miles V. Engelbach, Amsterdam W, Netherlands. 


New York, N. For mail: 60 Smith "Manager, Field Engineering, 6903 Brooke. W!ttiams, R. K.. City ¢ herist, City aa 

Ave., Bergenfield. N.J. ville Rd., Chevy Chase 15,Md. “neer’s Dept., Box 990, Salisbury, South 
ESTBYE, J. B., Electrical Engineer, Gibbs’ Union Wire Rope Corp., W. V oigtlander, Afri were 
& Hill, Inc., Pennsylvania Station, New Technical Director, Twenty -first and 

te Manchester, Kansas City3,Mo. 


Bateman, C. H., Metallurgical Engineer, 
Frank C Metallurgicsl Engineer, Coal, lron Co., 


Twentieth and Tilinois Sts., San Francisco, ~ersona S 

Calif. AN, D. W.-C hief Engineer, M: ain- 
E, 1LLIAM_ E., Junior E ngineer, 


tens Way q 
Sprague Chemical, Box 817, Quincy, C alif. 4y_and Structure, .News items the 


Station, Washington9,D.C. 

Philadelphia District ‘De AU .. Process Engineer, FRAN K M. CLARK, inedlation 
W Co., Irene L. Pritchard, Refrigerator Co., Greenville, the Pittsfield Works of the General 
Librarian, Lancaster, Electric Company ’s Apparatus Depart-_ 


9 ton Sts., Philade siphia. Pa. Morrison- ‘Souler Co., Ine., Kortes Dam W orks I saboratory there, has been named 


Fat Lee bk e Corp. Erse NBERG, AARON A., President and W { 
er ire C Co., 1426 the entire Apparatus Department. 


Kelly, Philpot St., Baltimere, Md. For mail: The November, 1946, S.A.E. . 


.. Twenty-third and “We estmoreland 3723 Towanda Ave., Baltimore, Md. includes excerpts of an interesting paper 


> -Fourt, Lyman, Research Associate, Milton “4 
‘R Chief’ John B. Harris Associates, 1246 Taylor St., N. W. by A.S.T.M. Vice-President T. A. BOYD, 


‘Stetson Co., Fifth St. and Montgomery Washington 11,D.C. General Motors Research I aboratories 


SCHARFENBERG, C. A., Executive Engineer, = Engineers, 1003 ‘Cotton States _ indicator and its silver anniversary. i, Mr. 


Bldg., Nashville3,Tenn. 
k Manufacturing Manes. Joux W.. President. John W. Marsh = Boyd points out that this device is still 


Engineering Corp., 1404 Twenty-second being used in the rating of automobile 
vit struetor of Civil Engineering, U hiversity corporated in the A.S,T. method and 
RGER, Eumer B., Assistant Chemist in of South Bor 18 189, C a number of others, and modified 
Charge, Carnegie- Titinois Steel Corp., s.C. [J] ana 4 also used for rating Diesel fuels. 
Homestead Steel Works, Munhall, Pa. MeNutry, E. B., Head, Engineering Dept., NC ORE. 
St., Pittsburgh a, Seattle ollege, 900 Broadway, Se: attle 22 JOHN IRE, Supe crinte nden 
Wash. ‘Paint Plant, Sinclair Refining Co., ~Mareus 
rer, C. A. ‘Manager, Stand Hook, Pa. and an active member of A. 
and Practices Division, Wheeling Steel ureau oO tanc lards, Was shing on (25, A 
Wheeling Steel Bldg., W heeling, T. M. Committee D-1 on Paint, Varnish, 
Downes, DANIEL T., Senior Mec aye ‘Corp., dent of the Federation of P aint: 
Glass Research Engineer, Fitteburgh Plate Steubenville, Ohio. 
Glass Co., Creighton, "Pa. For mail: Trimpie, J. R., Assistant Manager, De- Varnish Production 
462 Biddle Ave., Pittsburgh D1, partment of Metallurgy, Inspection and meeting. J 
Frey, ALBERT Special Metallurgist, Research, Tennessee Coal, Iron and Rail- Chemist, National Co., Brooklyn, 


Wheeling Steel Corp. Wheeling Steel Co. 1508 Brown- Marx Bldg., Secretary of 


Sercer, L. W., J National Tube U.S. Navan Researcn Laporatory, Ruth was el eted Vi ice-P Vice-President of th the 


NNINGHAM, RoBeERT S., of Box 440, Casper, yo. [J] T e echnical Consultant on Insulati of 
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4 
AR W. JON ES, with the nt, five of those years 
Chrysler Corp., is now Developme nt secutive. Mr. La Forge has served for 


ngineer, Bruce Products Corp., Detroit. “Many years as an active member AS. 


DR. JOHAN BJORKSTEN, owner of “os 


Bjorksten Laboratories, Chicago, HENRY M. M. ARC, formerly with the 
that he is forming a corporation Pl hilip Carey Mfg. Co. "is now Assistant 
under the name of Bjorksten Research ‘General Manager of the Tagliabue 

This ‘corporation. will con- Division of P ortable Products» Corp., 
tinue and expand the business of Bjork- Brooklyn 

E. HALL, President of the Metals 
Disintegrating C ompany, Elizabeth, N.J., Research the Citizens 
was reelected President of the Metal Pow- Coke Utility of Indianapolis, “has 
der Association at the recent annual meet- announced the opening of his own offices _ 


Indianapolis as Engineering Consultant 
ing of this group; S. K. Wellman, Presi- 
Cupola Operation and Coal Carboniza- 


was found plans to specialize in the field 


reelec ted Vice-President; and F. 4 
‘os a 
Wormser, vcretary, Lead of foundry coke in cupola operation and 


Assn., York, continues as Acting the Se ‘lection of coals in coal carbonization 
Secretary ‘Treasurer. E. Wein- processes. offices | will be located at 
gart, of the American Metal C ompany — 3825 Arthington Blvd., Indianapolis 1, 


‘Ltd., New York, was elected Chairm n of Indiana. 


Johnstown, duty with the Chemical Warfare Se rvice, 
ow ellman Co., and W. M. “We i, of the inth W far I Dept., after extended service 
ational Smelting Co. le -veland, i the U. S. and Germany as Lieutenant 


Colonel, to resume duties as Director of 
serve as me 
jmembers. Technical Se rvice, P laskon Division, Lib- 
b 


FREDERICK R. ‘Vice- -Presi- vey-Owens-Ford Glass Co., , Toledo, Ohio. 
‘Preside nt of the American Standards As. ©. E. HOYT who recently retired as 
- sociation for the ensuing year; Mr. Lack ‘Treasurer of the American F oundrymen’s — 
was formerly Vice-President of the asso- Association, after affiliation with 
ciation. _ George H. Taber, Jr., E xec ‘utive | association for 30 years in various canaci-_ 
Vice-President of the Philadelphia Elec- ties, has been honored by A. by 
fe AS , was elected Vice- President of its” foundation lecture. the 
the A. 8. A. coming year. Mr. Charles Edgar Annual Lecture. 


Institute Mining Metal- ship President Ww said of Mr. Hoyt, 4 


—lurgical E ngineers on Sectional C om- ‘he has played as large a part as any | 
mittee Z11 on Petroleum Products and ar man in the development of the 
technical progress pote ntial.’”” The ace 
LAU )RISTON 8. TAY LOR, of “tion marked the second time A.F.A. has 
the X-Ray Section, National Bureau of honored Mr. Hoyt: | in 1941 it awarded — 
Standards, has been awarded the Medal him the Joseph S. Seaman gold medal and 
7 4 of Freedom by the War Department, for honorary membership | for outstanding — 
exee ptionally ritorious achievement service totheindustry. 


Testing. ive =e EHRMANN is now Reh 


1 
al GUY S. LA FORGE AS.T.M. me ™M- firm of W. Lee Helms, New York City. 


ber since 1913, re tired on De ember 1 _He was formerly Research Chemist, U. 


after a long career in the cement industry, 
Stoneware Co. » Re avenna, Ohio. 


during which he served as chemist 


in other capacities in cement plants in LYMAN BIL L ING ‘S has re asia to 

Various sections of the United States and 

in Ontario, Canada. He w as with the A the 128th Chemical Procurement Division 

Pearson Engineering Company during of the U. S. Army, and has resumed duties 

construction of the Medina Valley Dam Process Products Engineer with the 

‘at San Antonio, Te and the Tremp _Socony Vacuum Oil Co., Mass. 
Dam at Barcelona, Spain. From 


until his retirement he had been Superin- Oo. _TEETOR as” 
tendent of the Lehigh Portland Cement Executiv e Engineer, The Perfect Circle 
Company’ s plant at Union ‘Bridge, Md. Hagerstown, Ind., and is now Owner, 
During his administration, Union MOTI, Research E Engineers, New Orleans. 
standing safety records in the industry: W:. ASKINS, formerly Assistant 


a total of nine years without a time Design Engineer, Wallace Tiernan 
_ 


\STM BU LLETIN 


during w: rtime. In recognition of his 
outstandir ; leadership, analytical ability, R. H. HEDRICK, forme ‘Chemica 
technical skill in the prosecution of the ongineer, Research and Develop- 
3 against the enemy in Continental ment ‘0., Pittsburgh, is no affiliated 
Europe, he was awarded also the Bronze with: ‘the Department 
Star Me ds al. _Mr. ‘T: serves as rep- Chemistry, urdue University, Lafayette, 
1 


civilian life after service as Captain in o 


Co. — is now 
’aterbury (Conn.) Division, Sheet Metal 
Manufacturing Co. i 
4 
A. RODM. AN ‘is now with the Re- 


“search Dept., F ram Corp., , Provi 


He was Chemical Engineer at 


Hi: sity, Cambridge, Mass. 


. F 


P. MUL CAHY, the past years of Standards, Department of Trade 


Commerce, Ottawa, Canada. _, 
previously associated with J. T. Jonald 
-andCo.,Montreal 
WILLIAM B. SINNICKSON is now 
Engineer of Tests, The Port of New York. 
He was formerly Engineer of Tests, Phila- al 


D. GARDNER FOULKE, formerly 
tor of Analy tical Laboratory, Foster 
Inc., Brooklyn, is now Process 
4 ‘Electrochemist, Hanson-\ fan Wink le- 


Munning Co., Matawan,N.J. 
R. JACKSON is now Mechanical 

Association of American Rail-— 
roads, ‘hicago. He was formerly Engi- 


neer of Tests with ‘the Missouri P acifie 

Railroad Go. St.Louis, 


AL BERT E. N AISH, formerly 

man, Angelus Steel Tre ating: Co., Los 

Angeles, is © w in charge of the Heat 

Treating De pt., estern Gear Works, 


Lynwood, Calif. 
JOHNSON is now General 
ager, The Eagle- Picher Co., East 
Chicago, Ind. He was formerly nt 
Manager of the “Inte rnational Smelting 
Refining Co., which” plant has been 
sold to F icherCo. 
INKER, formerly C aptain, 
ws S. Army Ordnance Division, is now 
Chief Engineer, The Glidden Co. Metals 


Refining Div., Griffith, Ind. 


©. EAR WEBB, of the American 


Bridge Co., has been transferre from 
Division: E ngineer, Chicago, Chief 


Engineer of the Pittsburgh plant. 


A.R.S STONE announces the opening of | 

“own offices as Consulting “Hydraulic 
Engineer oley, Ala. was formerly 
Assistant Chief 'E ngineer, Gerotor May 


sa me nemorial to MANTMILI IAN 
TOCH, for many years very active in 
affairs of The Chemists’ Club of New 
York, a committee, appointed after the 
receipt by the club of gifts designed to 
further some project in his memory, 
decided upon a Toch Educational F 
It is planned to loan the money in moder-— 
ate amounts to young chemists in need of 
assistance with their education. 
tributions will be gratefully accepted by 
The Club. Dr. Toch had been affiliated _ 
with A.S.T.M. since 1903, and a member 
of A.S.T. M. ‘ommittee D- l 


hemist. Patent Consultant, with the Oilburne  Corp., Bi aitimore, 
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MURRAY F. AE has tive in a number of phases of the Society i and petrole um products. F rom 1933 to _ 
been a Personnel and Research Consult- research on standards activities. F, M. 1935 he was a member of the A.S.T. M. 
Montclair, N. J., is now affiliated Farmer, for many years Vice-President xecutive Committee and he also poms: 
with the Ansco Division, General Aniline and Chief Engineer of E.T.L., is a past — on the Papers Committee. His society 


and Film Corp., Binghamton, N. Y., 
with week ta the president: of the Society and has: served activities were not limited to As S.T.M. 


Department. — Dr. Skinker has been very “1 AS : but included a number of other g groups in- 
active in phases of A.S.T.M. activity and Mr. cludin the Civil Engineers, Munic 
formerly was Chairman of the New ew Y, ork Gordon fs hompson, Chiet En ineer, is also —_— Engineers, and the Che mical Society. 


District. no iatetail ie ym pay active in the Society serving on a For a number of years s he was in railroad 


J. CORDIANO, formerly with the imber work, f first with the & Ohio, and 


Hardy Met: llurgical Co., is now assoc iated 


with the Buel “Metals 
ALLEN H. POSTLE ngineer 
IS is “now E ngineer work with the Bs arber C ompany, becoming 
in the Components Division, Phileo Corp., ; a dates of death are given where available) | Manager 0 of the Technical Department in 


Philadelphia. He was for merly with the A. G. FLEMING, Chief Chemis t, Canada oe | ae 
Corp. of ce ment Co., Ltd. Member of the = pereonality earned for him 
. LLOYD TAYLOR, former tor ciety since 1919. Mr. Fleming was for 
of irch, Oakite Products, Inc., New years active in the work of Com- the Society a large num of friends 
City mittee’ C-1 on Cement, serving on several who regret his passing. Death occurred 
ork City, is now Vice-President of L. its working groups including those con- — 
Shaw and ‘Sons, Inc., Portsmouth, N December 3, 1946. es 
N. ‘+ cerned with specifications for Portland 
CL: ARENCE Ww. ABE L, former 23 Cement and the Sulfate Resistance. He 
Met allurgical Engineer, Gorham Mfg. was at one time affiliated with Committee al 
Co., Providence, is now with the Johnson Cll on Gypsum. In his death the So- ; — Robert J. Moore 7 
Co., New Castle, in a similar ciety loses another long- time, active mem-— 1892-1947 
capacity. ber who made many friends in his Society 
GOOD i associates 1 the CARL O. TrIEeME. Vv ice-P resident, Chief Tue sudden death on Mon- 
Alloymet Manufacturing Corp., Brooklyn. Metallurgist. and | Works Manager of day, January 6, of Robert J. Moore, 
He was formerly Chief Engineer, with | H. Kramer & Co., whose membership in ‘Ted echnical Coordinator, Bakelite Corp., 


Sherman and Co., New * ork City. —_ 0 _ the Society dated from 1920. (December was a distinct shock to his many : associ- 


lanager, ticularly with work on Chemical Analysis, ates ‘nds in’ the Society. His 
friendly and dy namie personality had 


chanics Division, Westinghouse Electric E- “th 
Corp., East Pittsburgh, has been elected Was, serving on Committes on 
I f the E B C f _ subject and was active in the Division of _ endeared him to a large number of te “ch- 
t shag “Pxperimental Str Metals, specifically serving nical ‘men. Death came from a “heart 
Tor EXE Stress on Subcommittee B-3 concerned with atts gradu: ate of Cooper Ih Institute 


Analysis. Aluminum and Magnesium. 


active in the paint and varnish industry, 


at one time with Pratt I mbert Co., 


1873-1946 and since 1930 with the Bakelite Corp. 
In NovemBe R, 1896, three the death | of Charles ment Laboratories for a ‘number of years. 


leading men in the field of Central Power Forrest the Society loses one of its long- he Very active in a number of societies, par- - 


Stations, C. L. Edgar, John W. Lie b, and — time: members who since 1901 has main- _ ticularly those e concerned with the paint — 

3arstow set up a testing agency tained : a very active and consistent inter- and varnish fields, he had been much inte 
measure the quality of lamps at the — Y st and participation in many phases of ested in A.S.T.M. technical committees. 


of manufacture and : at the same time they the Society’s work. While his technic: al At the time of his death he was serving 


established procedures to kee the agency committee activities were concentrated as chairman of the A.S.T.M. 
an inde one. in of Committees D-4 4 on Road tive C Yommittee Other 


1 on Paint, Lecque 
lnted Products, D9 9 on Electrical Insulat- 
Laboratories — have been affiliated with so many yes ars, the Barber Asphalt Co In a number of the societies with which _ 


AS -T since 1909 and many of the had its chief inte est, nevertheless he also - affiliated he had been honored elec 
Laboratory personnel have been very ac- was active | in. AS.T. on paints tion to various offices, 


! 2 : "Teste ‘rs, 

Applied Kimble G ass Inside Front Cover ‘Tagliabue Division, C ( 

Ele ctric Devices Co. Lane: aster Iron W orks, Products Corp... .. 
Leeds & Northrup Co.............. The EF ile sctrie C o 

~Morehouse Machine Co. 

Burrell Technic: al Supply C New York Laboratory Supply Co 

Carver Inc., Fred 8...... Finis 

Central Scientific Co... 

Corning Glass W orks..... e Son B. F 
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PROFESSIONAL L CARDS $2 


On this | page | are announcements s by bedding c organizations and individuals of their services for testing, 


eal 


B. COLEMAN & C 
Chemists- 


Spectroscopic — 
Chemical and Physical Testing 
Metallurgical Investigations 
Boiler Water Conditioning 
Consultation Service ad 
a a Rising Sun Ave., Philadelphia 40, Pa. 


N iT! E STAT E Ss 
> TESTING CO. INC. 


HOBOKEN,N.J. 
Est. Scientific Testing — 
1880 Research Analysis” 


Consultation and Inspection Service i 
Y. | 


THE WAYNE LABORATORIES| — 


Consultants 
Technical Service Research for 
ae Paints, Bitumens. Oils, Ceramics, Cement 
_ and Concrete. Inorganic and General 


| 


opy, 


or TOUR & C0. 


wit 
Metallurgical 


we: 


New Yor 
THE JAMES A 


a: Consulting, Inspecting, Testing 
Physical, Chemical, Metallographical & X-Ray Laboratories 
1360-1364 West Third St., Cleveland, Ohio 


FATIGUE: AND VIBRATION 


RESEARCH AND TESTING 
LABORATORY 

SONNTAG SCIENTIFIC 

 CORPOR: ATION 

ed 16 Seneca Place 


EQUIPMENT - APPLIANCES 


Consulting, Analytical Chemists and 

Testing and Chemical Work 
Worth, Dallas, Houston, 
San Antonio, 


SOUTHWESTERN TERN LABORATORIES | 


Texas 


~ 


‘ ELECTRICAL TE TESTING LABORATORIES, INC. 


4 
|< 
TESTING LABORATORIES| 


ENGINEERING INSPECTION | 
. TESTS - ANALYSES - RESEARCH 


MATERIALS & PRODUCTS 
Ave. 23rd St. Des Moines, lowe 


and work. 


INSPECTION COMPANY 
and Timber Treatment 
‘Complete | Chenicel and Physical iain 
Laboratories 
EXECUTIVE OFFICE: Mobile, Alabama 
BRANCH OFFICES: New York, N. Y., St. Louis, Mo., 


FOSTER D. SNELL, INC. “| 


‘Assayers, Engineers 


Samplers and 1 Weighers 


SIXTH AVE. 
‘NEW YORK, 13, N. * 4 


Testing Laboratery 


NSPECTING AND CONSULTING 
CHEMISTS & ENGINEERS 


Our chemical, engineering, bacterio- 
logical and medical staff with com- 
pletely equipped laboratories are pre- - 
pared to render you Every Form of — 


Chemical Service. 

2 The Consulting Chemist and Your Business 
29 W.15th Street = $=‘New York 11, N. 


New Orleans, La. Houston, 
Corpus Christi, — 
at all Leading 

Established 1 891 NEW ENGLAND 
SAMUEL P. SADTLER SON, INC. 
Medw ay assachusetts 


ROBERT W. HUNT COMPANY 


Te Research ENGINEERS 
CHEMICAL, PHYSICAL, X-RAY, 

METALLURGICAL, CEMENT end 


ield and Laboratory Tests 
Electrical ¢ Mechanical Physical 
INSPECTION _« ANALYSIS « RESEARCH 
"CERTIFICATION: 
2 East End Avenue at 79th St, 
New York 21,N.Y. 


Metallurgists Chemists | 
NEW YORK TESTING 
LABORATORIES, INC. 


80 WASHINGTON STREET, NEW YORK av 


Consulting and Research Engineers 
Mechanical, Physical and Electrical Tests 


Corrosion Studies— Research 
PITKIN BLDG., 47 FULTON ST., N. Y. 7, N. y, 


Inspections on all materials, 


CHEMISTS ENGINEERS The Oldest Laboratory 
Public Service Testing Laboratories, Inc. 


ica BOOTH, GARRETT BLAIR 


Certified Marine Chemists” Corrosion Analytical and Consulting 


Samplers — — — — Reseuch Studies Samplerseand 
381 381 Fourth whi New York 16, N. Ye 


a 


228 South Ninth Philadelphia 7, Pa. 


South Florida Test Service 


7 


os Testing - Research - Engine 

Development and testing of materials and 
products. Predetermination of durability and 
actual exposure or service 


P. O. Box 


PHILIP TUCKER GIDLEY 


Synthetic Ru Rubber 


Physical and chemical testing, research, 
formulae and product development. 


we 


 FAIRHAVEN, MASS. 
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